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CHAPTER  XVIII. 

GENERAL  HISTORY  OF  BARTHQDAKBS. 

• 

Wk  have  already  seen  that  all  exteosive  eruptions  of  Yolcanoe? 
are  more  or  less  accompanied  with  agitations  of  the  circiimferent 
knd  or  water.  But  we  have  also  various  accounts  in  histoiy  of 
earthquakes  that  have  occurred,  without  any  visible  volcano,  or  in 
which  the  volcanic  impetus  does  not  appear  to  have  been  the  chief 
agency,  or  the  most  prominent  feature*  In  like  manner  subterra- 
nean fires,  not  strictly  volcank,  have  very  generally  issued  from 
different  fissures  of  the  ground  during  the  returns  of  the  paroxysms : 
bat  even  thb  peculiar  character  has  not  always  been  present ;  and 
perhaps  the  most  extensive  earthquakes  have  occurred  without 
cither  of  them,  and  from  causes  more  easily  coi\jectured  than 
accurately  ascertained. 
Plrny^  in  the  second  book  of  hb  Natural  History,  has  given  an 
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iDtercBting  account  of  the  most  celebrated  earthquakes  of  ancient 
times :  many  of  them,  however^  accompanied  V9i}fi  circumstances  of 
a  most  marvellous  and  incredible  character. 

He  also  t<Jls  us,  that  the  Babylonians  ascribed  the  visitation  of 
earthquakes  to  the  influence  of  the  planets,  as  affected  by  the  sua 
about  the  time  of  the  quadratures ;  and  that  various  Grecian  philo- 
sophers,  among  whom  he  mentions  particularly,  Auaxinianderj  and 
Pherecydes,  were  capable  of  prognosticating,  and  did  actually  prog- 
nosticate, the  approach  of  this  tremendous  calamity. 

He  mentions  as  among  the  most  extended,  as  well  as  the  most 
destructive  earthquakes,  which  is  spoken  of  by  ancient  writers,  that 
by  which  twelve  cities  in  Asia  Minor  were  swallowed  up  in  one 
night:  he  tells  us  also  of  another,  near  the  lake  Thrasymene*  which 
was  not  perceived  by  tlie  armies  of  the  Carthaginians  and  Romans, 
that  were  then  engaged  near  that  lake,  although  it  shook  the  greater 
part  of  Italy.  And,  in  another  place,  he  gives  the  following  account 
of  an  earthquake  of  a  still  more  extraordmary  kind.  ^  When 
Lucius  Marcus  and  Sextus  Julius  were  consub,  there  appeared  a 
veiy  strange  prodigy  of  the  earth,  (as  I  have  read  in  the  books  of 
Etruscan  Discipline)  which  happened  in  the  province  of  Mutina. 
Two  mountains  shocked  against  each  other,  approaching  and  retir« 
ing  with  the  most  dreadful  noise.  They,  at  the  same  time,  and  in 
the  midst  of  the  day,  appeared  to  cast  forth  fire  and  smoke,  while 
a  vast  number  of  Roman  knights  and  travellers,  from  the  Emilian 
way,  stood  and  coutioued  amazed  spectators.  Several  towns  were 
destroyed  by  this  shock  ;  and  all  the  animals  that  were  near  them 
were  killed.*'  In  the  times  of  Trajan,  the  city  of  Antioch,  and  a 
great  part  of  tlie  adjacent  countr}*,  were  buried  by  an  earthquake. 
About  three  hundred  years  after,  in  the  times  of  Justinian,  it  was 
once  more  destroyed,  together  with  forty  thousand  mhabitants :  and« 
«fter  an  internal  of  sixty  years,  the  same  ill-fated  city  was  a  third 
time  overturned,  with  the  loss  of  not  less  than  sixty  thousand  souls. 
In  1182,  most  of  the  cities  of  Syria,  and  of  the  kingdom  of 
Jerusalem,  were  destroyed  by  a  like  catastrophe.  In  the  year  1594, 
the  Italian  historians  describe  an  earthquake  at  Puteoli,  which  made 
the  sea  retire  two  hundred  yards  from  its  former  bed. 

Hbtory  likewise,  makes  mention  of  an  earthquake  at  Rhodes, 
more  than  two  hundred  yean  before  the  christian  mm,'  when  that 
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kUnH  was  in  the  bdght  of  its  commercial  cooseqaence.  By  it» 
tbe  fiunous  CuIo»sus,^f  which  such  iucreilible  things  are  related  *» 
was  thrown  down,  logelher  with  the  arsenal,  and  a  great  part  of  the 
dt  J  walls. 

lo  16^8,  a  dreadful  earthquake  occurred  at  Calabria.  It  is  thus 
described  by  tbe  celebrated  Father  Kirchcr,  as  it  took  place  while  he 
vasoo  his  journey  to  visit  Mount  Etna,  and  who,  at  tbe  same  time 
Boticcs  tbe  rest  of  the  wonders  that  lie  toward  the  soutb  of 
Italy. 

*  Having  bired  a  boat,"  says  be«  "  in  company  with  four  other 
prnoQs,  two  friars  of  the  order  of  St.  Francis,  and  two  seculars,  we 
boadied  on  the  24th  of  March,  from  the  harbour  of  Messina,  in 
Sidlj,  and  arrived  tbe  same  day  at  the  promontory  of  Pdorus.  Our 
destintion  was  for  the  city  of  Euphcemia,  in  Calabria,  where  we  had 
KHK  business  to  transact,  and  where  we  designed  to  tarry  for  some 
tiae.  However,  Providence  seemed  willing  to  cross  our  design ; 
for  we  were  obliged  to  continue  for  three  days  at  Pelorus^  upon 
accoant  of  tbe  weatber ;  and  though  we  often  put  out  to  sea,  yet 
we  vete  as  oflen  driven  back.  At  length,  however,  wearied  with 
tbe  deby,  we  resolved  to  prosecute  our  voyage ;  and,  although  the 
Ma  Mcaed  moie  Uian  usually  agitated,  yet  we  ventured  forward. 
Tbe  galpb  of  Cbarybdis,  which  we  approached,  seemed  whided 
itHMMl  in  such  m  manner,  as  to  form  a  vast  hollow,  verging  lo  a  point 
itt  Ike  centre*  Proceeding  onward,  and  turning  my  eyes  to  Ctna,  I 
mm  it  cast  fosrth  huge  volumes  of  smoke,  of  mountainous  siae^ 
whidi  entirely  covered  tbe  whole  island,. and  blotted  out  the  very 
times  from  my  Tiew.  This,  together  with  the  dreadful  noise,  and 
tbe  wlphoreous  stench,  wliich  was  strongly  perceived,  filled  me 
vitk  apprehensions  that  some  more  dreadful  calamity  was  impend^* 
log.  Tbe  sea  itself  seemed  to  wear  a  very  unusual  appearance : 
iboae  who  have  seen  a  lake  in  a  violent  shower  of  rain,  covered  all 
OTcr  with  bubbles,  will  conceive  some  idea  of  its  agitations.  My 
mpiiae  was  still  encreased  by  the  calmness  and  serenity  of  the 
veMker;  not  a  breeae,  not  a  cloudy  which  might  be  supposed  to 
pit  all  nature  thus  into  motion.  I  therefore  warned  my  companions 
that  IB  earthquake  was  approaclikig )  and,  after  some  time,  making, 
for  the  ilmre  with  all  possible  diligence,  we  landed  at  Tropsa, 
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happy  and  thankful  for  having  escaped  the  threatening  dangers  of 
the  sea. 

"  But  our  triumphs  at  land  were  of  short  duratioa;  for  we  bad 
scarcely  arrived  at  the  Jesuits  College  in  that  city,  when  our  ears 
^ere  stunned  with  an  horrid  sound,  resembling  that  of  an  infinite 
number  of  chariots  driven  fiercely  forward,  the  wheels  rattling,  and 
the  thongs  cracking*  Soon  after  this,  a  most  dreadful  earthquake 
ensued ;  so  that  the  whole  tract  npou  which  we  stood  seemed  to  vi- 
brate, as  if  we  were  in  the  scale  of  a  balance  that  continued  waver- 
ing. This  motion,  however,  soon  grew  more  violent ;  and  being  no 
longer  able  to  keep  my  legs,  I  was  thrown  prostrate  upon  the  ground. 
In  the  mean  time,  the  universal  ruin  round  me,  redoubled  my 
amazement.  The  crash  of  falling  houses,  the  tottering  of  towers, 
and  the  groans  of  the  dying,  all  contributed  to  raise  my  terror  and 
despair.  On  every  side  of  me  I  beheld  nothing  but  a  scene  of  ruin, 
and  danger  threatening  wherever  1  should  fly.  I  commended  my- 
self to  Ood,  as  my  last  great  refuge.  At  that  hour,  O  bow  vam  was 
every  sublunary  happiness!  Wealth,  honour,  empire,  wisdom,  all 
mer«  useless  sounds,  and  as  empty  as  the  bubbles  in  the  deep. 
Just  standing  on  tlie  threshold  of  eternity,  nothing  but  God  was  my 
pleasure ;  and  the  nearer  I  approached,  I  only  loved  hhn  the  more. 
After  some  time,  however,  finding  that  I  had  remained  unhurt, 
Amidst  the  general  concussion,  I  resolved  to  venture  for  safety,  and 
running  as  fiut  as  1  could,  reached  the  shore,  bnt  almost  tenrified 
out  of  my  reason.  I  did  not  search  long  h^re  till  Tfound  the  boat 
in  which  I  had  landed,  and  my  companions  also,  whose  termrs  were 
even  greater  than  mine*  Our  nieetmg  was  not  of  that  kind  where 
every  one  b  desirous  of* telling  his  own  hap^y  escape;  it  was  all 
silence,  and  a  gloomy  dread  of  impending  terrors. 

*'  Leaving  this  seat  of  desohitiom,  we  prosecuted  our  voyage 
alobg  the  coast ;  and  the  next  day  came  to  Roehetta,  where  we 
landed,  althoin^h  the  earth  still  contmned  in  violent  agitations. 
Bttt  we  were  scarce  arrived  at  our  inn,  when  we  were  once  more 
dUiged  to  return  to  the  boat;  and,* in  Abont'half  an  boiir,  we  saw 
the  greatest  part  of  the  town,  and  the  hm  at  which  we  had 
set  up,  dashed  to  the  ground,  and  buryitog  all  its  hihidrittnts  beneath 
its  rums. 

«^  In  this  manner,  proceeding  onward  in  our  little  vessel,  finding 
no  safety  at  land,  and  yet,  from  the  smaitlncBS  of  our  boat,  having 
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Iwl  a  Tcrr  dangerous  passage  at '  sea,  we  at  length  landed  at 
Lopiniuii,  a  castle  midway  between  Tropsea  and  Eupliteniia,  the 
city  to  wiiicby  as  I  said  before,  we  were  bound.  Here>  wherever  1 
tuned  my  c>es,  nothing  but  scenes  of  ruin  and  horror  apt>eared ; 
toaiis  and  castles  levelled  to  the  ground;  Stromboli,  though  at 
«aly  mfles  distance,  belching  forth  flames  in  an  unusual  mannerg 
■d  wiih  a  noise  which  1  could  distinctly  hear.  But  my  attention 
vn  quickly  turned  from  more  remote  to  contiguous  danger.  The 
nnabliiig  sound  of  an  approacliing  earthquake,  which  we  by  this 
tinf  were  grown  acquainted  with,  alarmed  us  lor  (he  consequences  ; 
t  evctj  moment  seemed  to  grow  louder,  and  to  approach  mor^ 
■ear.  The  place  on  which  we  stood  now  began  to  shake  most 
diradfiiily ;  ao  tliat  being  unable  to  stand,  my  companions  and  I 
oagfat  hold  of  whatever  shrub  grew  next  us,  and  supported  our<- 
sdvcs  m  that  manner. 

"  After  some  time,  this  violent  paroxysm  ceasing,  we  again 
tfood  ap9  IB  order  to  prosecute  our  voyage  to  Euplisemiaj  that  Jay 
oiHiiB  sight.  In  the  mean  time,  while  we  were  preparing  for  this 
pwpoee,  1  taraed  my  eyes  toward  the  city,  but  could  see  only  a 
frigfatM  dark  cloud,  that  seemed  to  rest  upon  the  place.  This  the 
■Me  smpriied  us,  as  the  weather  was  so  very  serene.  We  waited, 
therelbre,  till  the  cloud  was  passed  away ;  then  turning  to  look  for 
the  dty,  it  was  totally  sunk.  Wonderful  to  tell  I  nothing  but  a 
dinal  aad  putrid  lake  was  seen  where  it  stood.  We  looked  about 
to  had  ■ooae  one  that  could  tell  us  of  its  sad  catastrophic,  but  could 
Ail  was  become  a  melandioly  solitude ;  a  sce^e  of  hideous 
Thus  proceeding  pensively  along,  in  quest  of  some  bu* 
1  being  that  could  give  us  some  little  infornmtion,  we  at  length 
a  boy  sitting  by  the  shore,  and  appearing  stupified  witii  terror. 
Of  bin,  tbeiefoie,  we  enquiied  concerning  the  late  of  the  city ;  but 
he  coskl  not  be  prevailed  on  to  give  us  an  answer^  We  entreated 
every  expression  of  tenderness  and  pity  to  tell  us ;  but  his 
quite  wrapped  up  in  tlie  contemplation  of  the  danger  he 
bid  ctcapcd.  We  oferad  him  some>  victuals,  but  be  seemed  to  loath 
the  sglit.  We  still  persisted  in  our  offices  of  kindness ;  but  he  only 
poaitcd  to  the  place  of  tlie  city,  like  one  out  of  his  senses  |  and  then 
mnng  up  into  the  woods,  was  never  heard  of  after.  Such  was  the 
i^  of  Che  city  of  fiuphsemia :  and  as  we  continued  our  melancholy 
along  the  shore,  Ibe  whole  coast  for  the  space  of   two 
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hundred  miles*  presented  nothing  but  the  remains  of  cities ;  and 
men  soittered,  without  an  habitation^  over  the  fields.  Proceeding: 
thus  along,  we  at  length  ended  our  distressful  voyage,  bv  arri%'iii«z 
at  Naples,  after  having  escaped  a  thousand  dangers  both  at  sea  and 
land." 

History  describes  another  sQvere  earthquake  of  the  date  of 
1693,  the  most  violent  effects  of  which  were  felt  in  the  island  of  Si- 
cily, though  its  motion  was  perceived  in  Germany,  France,  and 
England.  It  extended  to  a  circumference  of  two  thousand  six 
hundred  leagues ;  chiefly  affecting  the  sea  coasts,  and  great  rivers  ; 
more  perceivable  also  upon  the  mountains  than  in  the  valleys,  lis 
motions  were  so  lapid,  that  thpse  who  lay  at  tlieir  length  were 
tossed  from  side  to  side,  as  upon  a  rolling  billow.  The  walls 
were  dashed  from  their  foundations,  and  no  less  than  fifty-four 
cities,  with  an  incredible  number  of  villages,  weie  either  destroyed 
or  greatly  damaged.  The  city  of  Catania,  in  particular,  was  utterly 
overthrown.  A  traveller  who  was  on  his  way  thither,  at  the  dis- 
tance of  some  miles,  perceived  a  black  cloud,  like  night,  hanging  over 
the  place.  The  sea,  all  of  a  sudden,  began  to  roar ;  Mount  Etna  to 
send  forth  great  s|)ire8  of  flame ;  and  soon  after  a  shock  ensued,  with 
a  noise  as  if  all  the  artiilern  in  the  world  had  been  at  once  discharged. 
One  traveller  informs  us,  that  being  obliged  to  alight  instantly,  he 
felt  himself  raised  a  foot  from  the  ground  ;  and  turning  hb  eyes  to 
the  city,  saw  with  amazement  nothing  but  a  thick  doud  of  dust 
in  the  air.  The  birds  flew  about  astonished ;  tlie  sun  was  daAened ; 
the  beasts  ran  howling  from  the  hilb ;  and,  although  the  shock  did 
not  continue  above  three  minutes,  yet  near  nineteen  thousand  of  the 
inhabitants  of  Sicily  perished  in  the  ruins.  Catania,  to  whkh  city 
the  describer  was  trnvelKog,  seemed  the  principal  scene  of  ruin ;  its 
place  only  was  to  be  found ;  and  not  a  footstep  of  its  former  magtii^ 
ficence  was  to  be  seen  remaining. 

The  earthquake  of  Jamaica,  in  1^^  was  very  terrible.  The  fol- 
lowing is  one  of  the  best  descriptions  that  have  been  gfven  of  it.  <*  In 
two  minutes  time  it  destroyed  the  town  of  Port«Royal,  and  sunk  the 
houses  in  a  gulph  forty  fathoms  deep.  It  was  attended  with  an  hollow 
rumbling  noise,  like  that  of  thunder ;  and,  in  less  than  a  minute,  three 
parts  of  the  hou^tes,  and  their  mhabitants*  were  all  sunk  quite  umlei 
water.  While  they  were  thus  swallowed  up  on  one  side  of  the  street,  on 
the  other  the  houses  were  thrown  into  heaps ;  the  sand  of  the  street 
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like  the  waves  of  the  sea,  UAing  up  those  that  stood  upon  it»  and 
OMMdiately  oTerwhelmmg  theqn  in  pits.  All  the  wells  dischai^d 
their  walen  with  the  inost  vehement  agitation.  The  sea  felt  an  equal 
of  turbulence,  and,  bursting  over  its  mounds^  deluged  all  that 
in  its  wajr«  The  fissures  of  the  earth  were,  in  some  plaees,  sq 
r,  that  one  of  the  streets  appeared  twice  as  broad  as  formerLy. 
In  iiian}r  places,  hpwever,  it  opened  and  dosed  again,  and  continued 
this  agitation  for  some  time.  Of  these  openings,  two  or  three  hun« 
died  might  be  seen  at  a  time;  in  some  whereof  tlie  people  were 
swallowed  up ;  m  others,  the  eartli  closing,  caught  them  by  the  mid- 
die,  and  thus  crushed  them  instantly  to  death.  Other  opeuings,  still 
oMMe  dreadful  than  the  rest,  swallowed  up  whole  streets;  and  others, 
more  formidable,  spouted  op  whole  cataracts  of  wattr,  drowning 
sndi  as  the  earthquake  had  spared.  The  whole  was  attended  with 
the  most  noisome  stench ;  while  the  thundering  of  the  distant  falling 
aonntains,  the  whole  sky  overcast  with  a  dusky  gloom,  and  the 
Clash  of  falling  habitations,  gave  unspeakable  horror  to  the  scene. 
After  this  dreadful  calamity  was  over,  the  whole  island  seemed  con- 
verted  into  a  scene  of  desolation ;  scarce  a  planter's  house  was  lefk 
stamKng ;  almost  all  were  swallowed  up ;  houses,  people,  trees, 
diared  one  universal  ruin ;  and  in  their  places  appeared  great  pools 
of  water,  which,  when  dried  up  by  the  sun,  left  only  a  plain tif  bar* 
iCD  sand,  without  any  vestige  of  former  inhabitants.  Most  of  the 
livers,  during  the  earthquake,  were  stopped  up  by  the  falling  in  of 
the  mountains;  and  it  was  not  till  after  some  time  that  they  made 
themselves  new  channels.  The  mountains  seemed  particniarly  at* 
tidied  by  the  force  of  the  shock  ;  and  it  was  supposed  that  the  prin- 
cipal seat  of  the  ccmcussion  was  amongst  them.  Those  who  were 
ived,  got  on  board  ships  in  the  harbour^  where  inany  remained 
two  months ;  the  shocks  continuing  during  that  mt^rval  with 
or  less  vk)lence  every  day.** 
In  some  parts  of  South  America,  earthquakes  have  been  equally 
eaeodoos  and  fataL  It  is  remarkable,  that  the  ci^y  of  Lima,  the 
ipilnl  of  Peru,  situated  in  about  12"*  south  latitude,  although  scarcely 
visited  by  temp^ts,  and  equally  unacquainted  with  raip  as  whb 
Ihmder  and  lightning,  has  been  singubrly  ejcposed  to  the  fuiy  of  earth- 
quakes, which  happen  here  so  frequently,  that  the  inhabitants  are  un- 
der contmnal  apprehensions  of  bemg,  firom  their  suddenness  and  vio- 

b4 


8  CTENBBAL  HISTOJtY  OF  EARTHQUAKES. 

lence»  buried  in  the  ruins  of  their  own  houses :  yet  these  earthquakes, 
though  so  sudden,  have  their  presages ;  one  of  the  principal  of 
which  is  a  rumbling  noise  in  the  bowels  of  the  earth,  about  a  minute 
before  the  shocks  are  felt,  that  seems  to  pervade  all  the  accent 
subterraneous  part;  this  u  followed  by  dismal  howlings  of  the 
dogs,  who  seem  to  presage  the  approaching  danger.  The  beasts  of 
burden  passing  the  streets  stop,  and  by  a  natural  instinct  spread 
open  their  legs,  the  better  to  secure  themselves  from  falling.  On 
these  portents,  the  terrified  inhabitants  fly  from  their  houses  into  the 
streets  wiib  such  precipitation,  that  if  it  happens  in  the  night,  they 
appear  ^quite  naked ;  the  urgency  of  the  danger  at  once  banishing 
'all  sense  of  delicacy  or  shame.  Thns  the  streets  exhibit  such  odd 
and  singular  figures  as  might  afford  matter  of  diversion,  were  it 
possible  to  be  diverted  in  so  terrible  a  moment.  This  sudden  con- 
course is  accompanied  with  the  cries  of  children  waked  out  of  their 
sleep,  blended  with  the  lamentations  of  the  women,  whose  agonizing 
pnyers  to  the  saints  increase  the  common  fear  and  confusion.  The 
men  are  also  too  much  affected  to  refrain  from  giving  vent  to  their 
terror ;  so  that  the  whole  city  exhibits  a  dreadful  scene  of  conster- 
nation and  horror. 

The  earthquakes  that  have  occurred  at  the  capital  of  Spanish  Ame- 
rica  are  very  numerous.  The  first  since  the  establishment  of  the 
Spaniards  was  in  1582 ;  but  the  damage  was  much  less  considerable 
than  in  some  of  the  succeeding.  Six  years  after,  Lima  was  again  visited 
by  another  earthquake^  so  dreadfyl,  that  it  is  still  solemnly  comme- 
morated every  year.  In  l609»  there  was  a  third,  which  overturned 
many  houses.  On  the  27th  of  November,  1630^  such  |ut>digious 
damage  was  done  ia  the  city  by  an  earthquake,  that,  in  acknow- 
ledgment  of  its  not  having  been  entirely  demolished,  a  festival 
on  that  day  is  annually  celebrated.  Twenty^four  years  afterwards, 
on  the  3d  of  November,  the  most  stately  cfdifices  in  the  city,  and  a 
great  number  of  houses,  were  destroyed  by  a  sunilar  attack ;  but  \he 
inhabitants  retiring,  few  of  them  perished.  Another  dreadful  per- 
cussion took  place  in  167S ;  but  one  of  the  most  terrible  was  on  the 
28th  of  October,  1687.  It  began  at  four  in  the  moruibg,  and  de^ 
stroyed  many  of  the  finest  public  buildings  and  houses,  in  which  a 
great  number  of  the  inhabitants  perished ;  but  this  was  little  more 
than  a  prelude  to  what  followed ;  for  two  hours  afterwards  the  shock 
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letttrned,  with  such  impetuous  concussions,  that  all  was  laid  in  ruins, 
and  the  inhabitants  felt  themselves  happy  in  being  only  spectators  of 
the  general  devastation  by  having  saved  their  lives^  though  with  the 
loss  of  all  their  property.  During  this  second  shock,  the  sea  retiring 
considerably 9  and  then  returning  in  mountainous  waves^  entirely 
overwhelmed  Callao,  which  is  at  five  miles  distance  from  Lima,  and 
all  the  adjacent  country,  together  with  the  miserable  ijibabitanjts. 
From  this  time  six  other  earthquakes  were  felt  at  Lima  previous  to 
that  of  1746.  This  last  was  on  the  28th  of  October,  at  half  an  hour 
after  ten  at  night,  when  the  concussions  began  with  such  violence, 
that,  in  little  more  than  three  minutes,  the  greatest  part,  if  not  all 
the  buildings  in  the  city,  were  destroyed,  burying  under  their  ruins 
those  inhabitants  who  had  not  made  sufficient  haste  into  the  streets 
and  squares,  the  only  places  of  safety.  At  length  the  horrible  ef- 
fects of  the  first  shock  ceased  ;  but  the  tranquillity  was  of  short  du- 
ration^  the  concussions  swiftly  succeeding  each  other.  The  fort  of 
Callao  also  sunk  into  ruins ;  but  what  it  suffered  from  the  earth- 
quake in  its  building  was  inconsiderable,  when  compared  to  the 
dreadful  catastrophe  which  followed ;  for  the  sea,  as  is  usual  on 
such  occasions,  receding  to  a  considerable  distance,  returned  in 
mountainous  waves,  foaming  with  the  violence  of  the  agitation, 
and  suddenly  buried  Callao  and  the  neighbouring  country  in  its 
flood.  This,  however,  was  not  entirely  effected  by  the  first  swell 
of  the  waves;  for  the  sea  retiring  farther,  returned  with  still  greater 
impetuosity,  and  covered  both  the  walls  and  other  buildings  of  the 
pfaice  ;  so  that  what  even  had  escaped  the  first  inundation,  was  to- 
tally overwhelmed  by  those  succeeding  mountainous  waves.  Twenty- 
three  ships  and  vessels,  great  and  small,  were  then  in  the  harbour, 
nineteen  of  which  were  sunk,  and  the  other  four,  among  which 
was  a  frigate  named  St.  Fermin,  were  carried  by  the  force  of  the 
waves  to  a  considerable  distance  up  the  country.  Thb  terrible 
inandation  and  earthquake  extended  to  other  parts  on  the  coast, 
and  several  towns  underwent  the  same  fate  as  the  city  of  Lima ; 
where  the  number  of  persons  who  perished,  within  two  days  after  it 
began,  amounted,  according  to  the  bodies  found,  to  thirteen  hun« 
died,  beside  the  maimed  and  wounded,  many  of  whom  lived  only 
a  short  time  in  great  torture. 

From  what  is  known  of  the   operation  of  earthquakes,  the  cir- 
cumstances  generally  attending  such  convulsions  of  nature  appear 
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to  be  as  follows :  I.  A  ruinbliog  sound  before  the  percussion ;  whicli 
proceeds  from  the  air,  or  fire,  or  both,  forcing  their  way  .'through 
the  chasms  of  the  earth,  and  endeavouring  to  get  free^  which  is 
also  heard  in  volcanoes.     2.  A  violent  agitation  or  heaving  of  the 
sea,  sometimes  before  and  sometimes  after  that  at  laud,  which  is 
only  a  similar  effect  produced  on  the  waters  to  that   at  land,  and 
may  be  called,  for  the  sake  of  perspicuit'y,  a  sea-quake;  and  this 
also  is  produced  by  volcanoes.    3*  A  spouting  up  of  waters  to 
great  heights,  which  it  is  neither  easy  to  ascribe  or  account  for  | 
though  volcanoes  are  often  found  to  exhibit  the  same  effect,  Vesu- 
vius being  known  frequently  to  eject  a  vast  body  of  water.     4.  A 
rocking  of  the  earth  to  and  fro,  and  some-times  a  perpendicular  re- 
bounding, if  it  may  be  so  called,  of  the  same.  .  This  difference 
chiefly  arises  from  the  situation  of  the  place  with  respect  to  the  sub- 
terranean fire.    Directly  under,  it  rises ;  at  a  farther  distance,  it 
rocks.    5.  Some  earthquakes  seem  to  travel  onward,  and  are  felt  in 
different  countries  at  different  hours  the  same  day.    This  arises 
from  the  great  shock  being  given  to  the  earth  at  one  place,  and  that 
being  coinmunicated  onward  by  an  undnlatory  motion,  successively 
affects  different  regions  in  its  progress ;  as  the  blow  given  by  a  stone 
falling  in  a  lake  is  not  perceived  at  the  shores  till  some  time  after  the 
first  concussion.    6.  The  shock  is  sometimes  instantaneous,  like  the 
explosion  of  gunpowder,  and  sometimes  tremulous,  and  continuing 
for  several  minutes.    The  nearer  the  place  where  the  shock  is  first 
given,  th^  more  instantaneous  and  simple  it  appears.    At  a  greater 
distance,  the  earth  redoubles  the  first  blow,  with  a  sort  of  vibratory 
continuation.    7*  As  waters  have  generally  so  great  a  share  in  pro- 
ducing earthquakes,  it  is  not  to  be  wondered  that  they  should  gene« 
nerally  follow  those  breaches  made  by  the  force  of  fire,  and  appear 
in  the  great  chasms  which  the  earthquake  has  opened. 

These  are  a  few  of  the  more  striking  phaenomena  of  earthquakes, 
presenting  a  fearful  assemblage  of  the  combined  effects  of  air,  earth, 
fire  and  water,  in  a  state  of  unrestrained  contention. 

[PUnjf.    PaynitGeog.Exlr.  Esteiia.  Ph^t.  Trans.] 


[   n   ] 


CHAP.  XIX. 

THE  SAME  SUBJECT   CONTINUED: 

From  a  CollccHon  of  ▼arioiis  Papers  presented  to  the  Rotal  Socibtt,  con* 
cernin^  oiinieroiit  Eakthquabeh  both  in  EitsLANDy  and  other  Cdlintries, 
abont  the  middle  of  the  Ei^teenth  Centory, 


About  the  year  17^0  several  earthquakes  were  felt  in  many  parts  of 
England,  indeed  almost  all  over  the  country  :  and  though  no  serious 
ill  consequences  attended  tbeni,  yet  they  produced  a  vast  number 
of  communications  to  the  Royal  Society^  stating  the  circumstatices 
that  attended  them.  These  accouuts  the  Society  collected,  and 
printed  together,  at  the  end  of  Vol.  46,  But»  as  may  be  expected, 
there  being  a  general  sameness  or  uniformity  that  runs  through 
all  such  descriptions,  as  loud  rumbling  noises,  the  shaking  of 
the  ground,  the  tottering  of  houses^  the  rattling  of  the  windows, 
and  tbe  furniture  of  houses,  &c.  which  circumstances  may  be 
all  easily  conceived ;  it  would  be  irksome  and  disgusting  to  re- 
print such  a  number  of  tediou?,  and  similar,  and  uninteresting  ac- 
counts. Instead  of  wbich|  therefore,  we  shall  here  give  a  summary  of 
the  whole  in  tbe  following  table;  containing,  in  the  first  column,  the 
date  of  tbe  earthquakes ;  iu  the  second^  the  names  of  tlie  persons  com- 
municating the  accounts,  with  the  pages  of  the  original  Vol.  (46) 
where  the  accounts  stand ;  and  in  the  third,  the  places  where  the 
persons  write  from^  or  where  tbe  earthquake  was  telt.  AfVer  which 
we  shall  advert  to  such  particular  circumstances,  that  may  be  more 
peculiarly  deserving  of  ilotice. 
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List  of  Earthquakes^  with  the  Places  and  Names 

of  the  JVriters. 

Datct,  N.  S.                    Anlhors  and  Pafcm.  Placet. 

Feb.  8,    1750  Henrv  Baker  ...p.  601,  London. 

GowinKnighl 603,  

Jo.  Freeiaan 605^  .... 

.... Wm.  Fcitiquirr 505,  EUhain. 

Dr.  Il^nry  Miles.... 607,  Tooting. 

•  •P.. Dr.  John  Marty n...  .609«     Cbi'Uea. 

S.  Letbicullicr 613,  Aldersbroie 

Mar.  8,    1760  M.  Folkes,  Em| 6IS,  London. 

R^v.  Tho.  hircb..«.  615,  

Hnirj- Baker 617, 

Dr.H.  Miles 619,  Tooting. 

Martin  Clare    680,  Kensington. 

,ff •  Dr.  D.  P.  Layard    .621,  London. 

R.Pickering 622,  

J.  Borrow,  1^ 626,  

Dr  H.  Miles 688,  Tooting. 

Dr.J.Martyn 630,  Chelsea. 

Mic.  Russel 631,  London. 

•  .....•.  ••••  Dr.  Ja.  Parsons  ....  633,  ....•• 

James  Burrow,  Esq.    637,  

Dr.  C.  Mor«imcr....63S,  

Dr.MiUs ^39,  Tooling. 

Mar.  18,  1750  J.  Ellicott 046,  Portsmouth. 

Daniel  Wray,  E&q... 647,  

Mar.  8,   1750  Rev.  Dean  Cooper. .  647,  Hertford. 

Mar.  18,  1750  Rev.  Mr.  Taylor....  649,  Portsmouth. 

Mar.  19,  17.S0  Benjamin  Cook  ....  651,  Isle  of  Wight 

Mar.  18«  1750  Jos.  Colebroofce . .      65?,  Southampton 

'  P.  Neweome 653,  Hackney. 

Ja.  Burrow,  Esq.   . .  655,  East  8he<n. 

Mar.   8,  1750  Thomas  Bnrrat 681 ,  Kensington. 

Apr.  2,   1750  Robert  Paul 683,  Chester. 

Mar.  14,  1750  W.  Bowman 684,  £a.  Blolesey 

Apr.  S,    1750  Mr.  Pennant 688,  Flintshire. 

Mar.  18.  1750  Nathaniel  Downe.... 688,  Bridport. 

May  4,   1749  Henry  Baker 689,  Winboum, 

July  1,    1747  TauDtoo. 

Oct.   1,    1749  M.  Reaumur 691,  Fimncc. 

Feb.  9,    1750  Rev.  W.  Barlow««««  692,  Plymouth. 

Apr.  2,    1750  Rev.J.Seddon 696,  Warrington. 

Mar.  8,   1750  William  Jackson*  •••700,  London. 

Mot.  24,  1750  M.  Mackenzie 701,  Smyrna. 

Sep.  30,  1750  William  Folkeis  Esq.  701,  Newtown. 

James  Burrow,  Esq.. 702,  Suffolk. 

••.....••...  • Leicester. 

....  Sir  Thomas  Cave....  706,  -    -    -    .  . 

J.  Nizoo 707,  Northampton 

Weston. 

710,  Warwick 

• Dr.  Dodridge 712,  Northampton 

''17^^^^'^  ,,x,}^^'<^' 

Henry  Gr#en..***«  723y  Leicester. 

Aug  23,  1750    M.  Johnson 725,  Spalding. 

Sep- 30,  1756    Dr.  H.  Miles  726,  Tooting. 

William  Smith 727,  Peterboroiych. 
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It  b  ftretty  generally  agreed  that  the  shocks  lasted  only  three  or 
four  seconds  of  time.  On  occasion  of  these  earthquakes,  the  Rev. 
Dr.  Wni.  Stnkeley  wrote  his  thoughts  on  the  causes  of  such  phse- 
nomena.  These  are  given  at  three  different  parts  of  this  Volume 
of  the  Phil.  Trans. ;  and  were  also  printed  and  published  by  the 
author,  in  a  separate  pamphlet,  in  1750,  in  8vo.  He  njects,  he 
says,  the  common  notion  of  struggles  between  subtesraneous  winds, 
or  fires,  vapours,  or  waters,  heaving  up  the  ground  like  animal 
convulsions;  but  he  always  thought  it  was  an  electrical  shock; 
which  he  is  induced  to  think  is  the  case,  from  several  circumstances 
which  he  notices. 

'*  We  had  lately,  says  Dr.  S.,  a  very  pretty  discourse  read  here, 
from  Mr.  Franklin,  of  Philadelphia,  concerning  thundergusts,  lights, 
and  light  meteors.  He  well  solves  them  by  the  touch  of  clouds, 
raised  from  the  sea,  which  are  non-electrics,  and  of  clouds  raised 
firom  exhalations  of  the  land,  which  are  electrified :  that  little  snap^ 
which  we  hear,  in  our  electrical  experiments,  when  produced  by  a 
thousand  miles  compass  of  clouds,  and  that  re»echoed  from  cloud 
to  cloud,  through  the  extent  of  the  firmament,  makes  that  thunder 
which  affrightens  us.  From  the  same'  principle  I  infer,  says  the 
Doctor,  that  if  a  non*electric  cloud  discharges  its  contents  on  any 
put  of  the  earth,  when  in  a  high  ele<itrified  state,  an  earthquake 
must  necessarily  ensue.  As  a  shock  of  the  electric  tube  in  the  hu- 
man body,  so  the  shock  of  many  miles  compass  of  solid  earth,  must 
needs  be  an  earthquake ;  and  that  snap,  from  the  contact,  be  the 
horrible  uncouch  noise  of  it." 

Dr.  Stephen  Hales  abo,  p.  669  of  the  same  Vol.  besides  noticing 
the  phsenomena  of  the  earthquake,  ventures  on  an  opinion  of  the 
causes  of  such  convulsions.  "  As  to  the  affairs  of  earthquakes,  says  he, 
particularly  that  which  happened  March  8,  1/50,  about  twenty  nu« 
antes  before  six  in  the  morning ;  I  being  then  awake  in  bed,  on  a 
ground-floori  near  the  church  of  St.  Martin's  in  the  Fields,  very  sensi- 
bly felt  the  bed  heave,  and  consequenth  the  earth  must  heave  too. 
These  was  a  hollow,  obscure,  rushing  noise  in  the  house,  which  ended  in 
a  loud  explosion  up  in  the  air,  like  that  of  a  small  cannon  :  the  whole 
duration,  from  the  beginning  to  the  end  of  the  earthquake,  seemed 
to  be  about  four  seconds  of  time.  The  soldiers  who  were  on  duty 
jn  St.  James's  park,  and  others  who  were  then  up,  saw  a  blackish 
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cloud,  with  considerable  liglituingy  just  before  the  earthquake  began ; 
it  was  also  very  calm  weather. 

*'  In  the  history  of  earthquakes  it  is  observed*  that  they  gene- 
rally begin  in  calm  weather,  with  a  black  cloud.  And  when  the  air 
is  clear,  jnst  before  an  earthquake,  yet  there  are  then  often  signs  of 
plenty  of  inflammable  sulphureous  matter  in  the  air )  such  as  ignea 
fatui  or  jack-tf-lantenis,  and  the  meteors  called  falling  stars. 

"  Now  I  have  shewn  many  years  since,  continues  Dr.  Hales,  in 
the  appendix  to  my  Statical  Enays,  the  efiect  that  a  mixture  of  a 
pure  and  a  sulphureous  air  have  on  each  other ;  viz,  by  turning  the 
mouth  downwards,  into  a  pan  of  water,  of  a  glass  vessel  of  a 
capacity  suflkient  to  hold  about  two  quarts,  with  a  neck  about 
twenty  iuches  long,  and  two  inches  wide;  then, by  putting  under  it,  in 
a  proper  glass  vessel,  with  a  loug  narrow  neck,  a  mixture  of  aqua- 
fortb,  aud  powdered  pyrites,  viz.  the  stone  with  which  vitriol  b 
made,  there  will  be  a  brisk  ferment,  which  will  fill  the  glass  with 
redish  sulphureous  fumes ;  which,  by  generating  more  air  than  they 
destroy,  will  cause  the  water  with  which  the  whole  neck  of  the  glass 
vessel  was  filled,  to  subside  considerably.  When  the  reddbh  sulphureous 
air  m  tlie  upper  part  of  the  glass  is  clear,  by  standing  two  or  three 
hours,  if  then  the  mouth  of  the  inverted  glass  be  lifted  out  of  the 
water,  so  as  to  let  the  water  in  the  neck  of  the  glass  fall  out ;  which* 
supposing  it  be  a  pint,  then  an  equal  quantity  of  fresh  air  will  rush 
in  at  the  mouth  of  the  neck  of  the  vessel,  which  must  immediately 
be  immersed  in  the  water :  and  on  the  mixture  of  the  fresh  air  with 
the  then  clear  sulphureous  air,  there  will  instantly  arise  a  violent 
agitation  between  the  two  airs,  and  they  will  become,  from  tians- 
parent  and  clear,  a  reddish  turbid  fiune,  of  the  colour  oT  those 
vapours  which  were  seen  several  evenings  before  the  late  earth- 
quakes :  during  which  efiervescence,  a  quantity  of  air»  nearly  equal 
to  what  fresli  air  was  let  in,  will  be  destroyed ;  which  b  evident  by 
the  rising  up  of  the  water  in  the  neck  of  the  glass,  ahoost  as  high  as 
before.   And  if,  after  the  efiervescence  of  the  mixed  airs  b  over,  and 
become  clear  agaiu,  fresh  air  be  admitted, as  before,  they  wiUagain 
grow  reddish  and  turbid,  and  destroy  the  new  admitted  air  as  before ; 
and  this  aAer  several  repeated  admissions  of  fieshair:  but  after 
every  readmission  of  firesh  air  the  quantity  destroyed  will  be  less  and 
less,  till  no  more  will  be  destroyed.    And  it  b  the  same  after  stand- 
ing  several  weeks,  provided,  in  the  mean  tine^  too  much  fresh  air 
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Ind  not  been  admitted.  Now,  f  feund  the  sum  total  of  the  fresh 
air  thus  destroyed  to  be  nearly  equal  to  the  first  quantUy  of  sulpliu- 
reous  air  in  the  inverted  glass. 

**  Since  we  have  in  this  experinieat  a  full  proof  of  the  brisk  agi- 
tation and  effervescence  which  arises  from  the  mixture  of  fresh  air 
with  air  that  is  impregnated  with  sulphureous  vapours^  which  arise 
from  several  mineral  substances,  especially  from  the  pyrites,  which 
abounds  in  many  parts  of  the  earth ;  may  we  not  with  good  reason 
conclude,  that  the  irksome  heat,  which  we  feel  in  what  is  called  a 
dose  sultry  temperature  of  the  air,  is  occasioned  by  the  intestiu* 
motion  between  the  air  and  the  sulphureous  vapours  which  are  ex* 
haled  from  the  earth  f  which  effervescence  ceases,  as  soon  as  the 
vapomrs  are  equably  and  uniformly  mixed  in  the  air ;  as  happens 
also  in  the  eflervescences  and  ferments  of  other  liquors.  The  com- 
mon observation  therefore,  that  lightning  cools  the  air,  seems  to  be 
Ibttoded  on  good  reason ;  that  being  the  utmost  and  last  efifort  of 
thb  cfiervescence. 

"  May  we  not  hence  also,  with  good  probability  conclude*  that 
the  first  kindling  of  lightning  is  effected  by  the  sudden  mixture  of 
the  pure  serene  air  above  the  clouds,  with  the  sulphureous  vapours, 
which  are  sometimes  raised  in  plenty,  immediately  below  the  clouds  i 
the  most  dreadful  thunders  being  usually  wheu  the  air  is  very  black 
with  doods,  it  rarely  thundering  without  clouds ;  clouds  serving,  in 
this  case,  like  the  above-mentioned  inverted  glasses,  as  a- partition 
between  the  pur(  and  sulphureous  airs ;  which  must,  therefore,  on 
their  sudden  admixture  through  the  interstices  of  the  clouds,  make 
(like  the  two  airs  in  the  glass)  a  more  violent  effervescence,  than  if 
those  airs  Jiad,  without  the  intervention  of  the  clouds,  more  gradually 
intermixed,  by  the  constant  more  gradual  ascent  of  the  warmer 
sulphureous  vapours  from  the  earth,  and  descent  of  the  cold  serene 
air  from  above.  And  though  there  was  uo  luminous-  flash  of  light 
in  the  glass,  yet,  wheu  such  sudden  effervescence  arises,  among  a  vast 
quantity  of  such  vapours  in  the  open  expanse  of  air,  it  may,  not  im- 
probably, acquire  so  rapid  a  velocity,  as  to  kindle  the  sulphureous 
vapours,  and  thereby  become  luminous. 

"  And  since,  from  the  effects  that  lightning  is  observed  to  have 
on  the  lungs  of  animals,  which  it  often  kills,  by  destroying  the  air's 
elasticity  in  them,  as  also  from  its  bursting  windows  outwards,  by^ 
destroying  the  air's  elasticity  on  the  uutfaide  of  those  windows; 
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since,  I  say,  it  is  hence  probable,  that  the  solphureons  fames  do 
destroy  a  great  quantity  of  elastic  air;  it  should  therefore  cauie 
great  commotions  and  concussions  in  the  air,  when  the  air  rushes 
into  those  evacuated  places^  which  it  must  necessarily  do  with  great 
velocity 

''  Dr.  Papin  has  calculated  the  velocity  with  which  air  rudies 
into  an  exhausted  receiver,  when  dii?en  by  the  whole  pressure  of 
the  atmosphere^  to  be  at  the  rate  of  1305  feet  in  a  second  of  time  ; 
which  is  at  the  rate  of  889  miles  in  an  hour:  which  is  near  eight^sen 
times  a  greater  velocity  than  that  of  the  strongest  storms;  which  is 
estimated  to  be  at  the  rate  of  fifty  miles  in  an  hour. 

**  Hence^  we  see  that  an  ourageous  hurricane  may  be  caused,  by 
destroying  a  small  proportion  of  the  elasticity  of  theair  of  any  place 
in  respect  to  the  whole.  No  wonder  then  that  such  violent  com- 
motions of  the  air  should  produce  hurricanes  and  thunder  showeiis, 
especially  in  the  warmer  climates,  where  both  the  sulpureous  and 
watery  vapours,  being  mhtd  much  higher,  and  in  greater  plenty, 
cause  more  violent  effects  .     • 

"  M.  de  Buffon  in  his  Natural  History  and  Theory  of  the 
Earth,  mentions  black  dark  clouds  in  the  air  near  the  tempestuous 
Cape  of  Good  Hope,  and  also  in  the  ocean  of  Guinea,  which  are 
called  by  the  sailor's  the  Ox's  Eye ;  which  are  oAen  the  forerunners  of 
terrible  storms  and  hurricanes.  Whence  it  is  to  be  suspected,  that  they 
are  large  collections  of  sulplmreous  vapours;  which,  by  destroyuig 
suddenly  a  great  quantity  of  the  elastic  air,  cause  the  ambient  .air  to 
rush  with  great  violence  into  that  vacuity,  thereby  producing  tepi* 
pests  and  hurricanes.  And  off  the  coast  of  Guinea  they  have  some- 
times three  or  four  of  these  hurricanes  in  a  day ;  the  forerunners  of 
which  are  these  black  sulphureous  clouds,  with  a  serene  clear  air, 
and  calm  sea ;  which  on  a  sudden  turns  tempestuous,  on  the  explo- 
sion of  these  sulphureous  clouds.  And  in  Jamaica  they  never  have 
an  earthquake  when  there  is  a  wind  to  disperse  the  sulphureous 
vapours. 

"  In  likenuumer  wefindj  in  the  late  earthquakesat  London^and 
in  the  accoimts  of  many  other  earthquakes,  that  before  they  happen 
there  is  usually  a  calm  air,  with  a  black  sulphureous  cloud;  which 
clpud  would  probably  be  dispersed  like  a  fog,  were  there  a  wind ; 
which  dispersion  would  prevent  the  earthquake,  wbkh  is  probably 
caused  by  the  explosive  lightning  of  this  snlpharequs  cloud,  being 
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both  nearer  the  earth  than  common  lightnings,  and  also  at  a  tini^ 
whea  sulphureous  vapoun  are  rising  from  the  earth  in  greater  qaaH- 
tity  tlian  usoal,  which  is  often  otcasioued  by  a  Idog  scries  of  hot 
and  dry  weatlier.  In  which  tomlitned  tirtumstances.  the  ascending 
sulphureous  vapours  in  the  earth  may  probably  take  fire,  and  thereby 
tauae  an  eaHh-Kghtning^  which  is  at  first  kindled  at  the  surface,  and 
not  at  great  depths,  as  has  been  thought ;  and  tli^  explosion  of  this 
ligfitoing  is  ihe  immediate  cause  of  an  ear^iqudke. 

"  It  is  in  tlie  like  manner  that  those  meteors,  called  felling  start, 
are  supposed  to  be  kindled  into  a  flame  at  the  upper  pUrt  of  a  sul- 
pliureous  tram,  which  is  kindled  downwards  into  a  flame,  in  the  sai^e 
niaaner  as  a  fresh  blown-out  candle  is  instantly  lighted  from  another 
candle  held  over  it  at  a  distance,  in  the  sulphureous  inflammable 
smoke  of  it. 

-  I  tm  sensible  that  it  may  seem  improbable,  that  the  ascending 
sttlphareotts  vapours  in  the  earth  should  thus  be  kindled ;  but  sinde 
tiiey  are  continually  ascending  thr6ugh  the  pores  of  the  <5arth,  more  or 
kas»  for  many  good  and  useful  purposes,  it  is  plain  there  is  room  for  ^ 
them  to  pass.  Besides,  as  Mons.  de  Buflbn  renfiarks,  nalurulists  have 
observed  perpendicular  and  oblique  clifts,  in  all  kinds  of  layers  of 
earth,  not  only  among  rocks,  but  also  anioogall  kmds  of  earth,  that 
have  not  been  reidoved,  as  is  obseiVable  wherever  the  earth  ii'opeii 
to  any  depth.  Now  these  difts  are  caused  by  the  dicing  of  the  se- 
veral borixootal  layera  of  the  earth  ;  and  will  also  be  considerably 
the  wider  in  long  dry  hot  seasons,  which  are  usually  the  preparatory 
forenmoets  of  earthquakes,  and  the  explosion  of  the  sulphureou^ 
vtpoufs  rasly  probably  widen  them  more. 

«'  It  is  vefy  observable,  m  the  opinion  of  Borelli  and  other  na- 
toraKst^  that  volciinoes  begin  first  to  kindle  near  the  surface  or  top 
of  the  mottntahis,  and  not  in  the  <iatrerns  in  the  lower  parts  of  them. 
Moos.de  BuflTou  says,  that  earthquakes "ftre  most  frequent  where 
there  are  volcanoes,  sulphureous  matter  aboilnding  most*theVe  ;''but 
that,  though  the  volcanoes  continue  burning  long,  yet  the  eat&quakes 
«e  not  v«y  extensive.  But  that  the  other  sort  of  earthquake^,  which 
ire  not  caused  by  a  volcano,  extend  often  to  a  great  distance/  Thesa 
we  much  longer  east  and  west,  than  broad  north  and  south ;  and  shake 
a  «me  of  earth  with  different  degrees  of  force  In  different  parts  of 
their  course;  via.  in  proportion  to  the  different  quantitks  of  expio* 
w»e  sulphureous  matter  in  diflferent  places.    These  kiadi  of  t artli- 
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quakes  are  observed  to  be  progressive^  and  to  take  time  to  extend 
to  the  great  distances  sometimes  of  some  thousands  of  -miles.  They 
are  an  instantaneous  explosion  in  every  place  oea^the  surface  of  the 
earth ;  and  therefore  do  not  produce  mountains  and  blands,  as  vol- 
canoes sometimes  do. 

"  The  earthquake  in  London,  March  2,  was  thought  to  move 
from  eastward  to  westward.  M.  Butfou  mentions  an  earthquake  at 
Smyrna^  in  the  year  1688,  which  moved  from  west  to  east ;  \u. 
because  the  first  kindling  probably  began  on  the  western  side,  and  in 
the  earthquake  at  London  on  the  eastern  side.  And  accordingly  it 
was  observed,  that  the  reddish  bows  in  the  air»  which  af^ared  se- 
veral  days  before  that  earthquake,  arose  in  the  east,  and  proceeded 
westward.  It  was  observed,  after  the  earthquake  at  Smyrna,  that 
the  castle  walls,  which  nm  from  east  to  west,  were  thrown  down ; 
but  those  from  north  to  south  stood ;  and  that  the  houses  on  rocks 
stood  better  than  those  on  the  earth. 

««  M.  de  Buffon  relates,  that  the  vibrations  of  the  earth,  in  earth* 
quakes,  have  commonly  been  from  north  to  south,  as  appears  by  the 
motion  of  the  lamps  in  churches ;  which  makes  it  probable,  that 
though  thej>rogress  of  the  earthquake  at  Smynui  was  from  west  to  east, 
yet  the  vibrations  of  the  earth  might  be  from  north  to  south ;  and 
thereby  occasion  the  falling  of  the  castle  walls,  which  run  from  east 
to  west,  but  not  those  which  run  from  north  to  south.  A  probable 
argument  that,  as  the  freest  passage,  so  the  greatest  explosions  were 
made  in  the  clifts  of  the  earth  which  run  east  and  west,  which  would 
make  the  vibrations  north  and  south. 

**  It  was  observed,  that  the  waters  turned  foul  the  day  before  au 
earthquake  at  Bologna  in  Italy ;  and  I  was  informed  that  the  water 
of  some  wells  in  London  turned  foul  at  the  time  of  the  earthquakes. 
Which  was  probably  occasioned  by  the  ascent  of  great  plenty  of 
sulphureous  vapours  through  the  earth. 

**  As  to  the  hollow  rumbling  noise,  which  is  usually  heard  in 
earthquakes,  it  seems  not  improbable  that  it  may  be  occasioned  by 
the  great  agitation  that  the  electrical  ethereal  fluid  is  put  into  by 
so  great  a  shock  of  a  large  mass  of  earth.  For,  if  the  like  motion  of 
a  small  revolving  glass  globe  can  excite  it  to  the  velocity  of  light- 
ning, and  that  with  a  force  sufficient  to  kill  animals,  how  much 
greater  agitation  may  it  probably  be  excited  to  by  the  explosive 
force  of  an  earthquake ! 
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*'  The  explosion  of  a  cannon  in  St.  James's  Pkrk  is  observed  to 
eleclrily  the  glass  of  tiie  windows  in  the  Treasury.    And  what  makes 
it  still  more  probable,  b  the  analogy  that  there  is  between  them  in 
other  respects*    For,  as  the  electrical  flash  rushes  with  the  velocity  of 
liglitDing  along  the  most  solid  bodies,  as  iron,  dec.  ami  as  I  have 
Ken  it  nm  only  on  the  irregular  gilding  of  leather ;  so  such  solid 
bodies  are  observed  to  be  the  condoctors  of  aerial  lightning,  which 
rends  oaks  in  pieces,  and  has  been  known  to  ru|i  along  and  melt  an 
iron  bell-wire  on  both  sides  of  a  room,  &c.     And  accordingly  it  was 
observed,  in  the  great  earthquake  in  Jamaica,  that  the  most  tre* 
nendotts  roaring  was  in  the  rocky  mountains.     And  in  the  late 
earthquake  of  March  8  in  London,  the  loudest  explosions  were 
tkought  to  be  beard  near  such  large  stone  buildings  as  churches 
wilb  lofty  steeples  and  spires. 

*'  I,  who  lay  in  Duke*SH:ourt,  near  St.  Martin's  church,  and  was 
iwake  all  the  time  of  the  earthquake,  plainly  heard  a  loud  explo- 
sion op  in  the  air,  like  that  of  a  small  cannon ;  which  made  me 
eonjectnre,  that  the  noise  was  owing  to  the  rushing  off,  and  sudden 
expansion,  of  the  electrical  fluid,  at  the  top  of  St.  Martin's  spire;- 
where  all  the  electrical  effinvia,  which  ascended  up  along  the  larger 
body  of  the  tower,  being  by  attraction  strongly  condensed,  and  ac« 
ederated  at  the  point  of  the  weathercock,  as  tfiiey  rushed  off,  made 
so  awdi  the  louder  expansive  explosion." 

IW  Rev.  John  Seddon  observes.  As  soon  as  I  felt  the  shock, 
I  was  iBunediately  apprehensive  what  it  was,  and  went  out  to 
see  wbetber  there  was  any  thing  remarkable  in  the  atmosphere.  I 
then  observed  a  very  uncommon  appearance,  viz.  an  infinite  num- 
ber of  fi^s,  proceeding  from  all  parts  of  the  heavens  converged  to 
one  point ;  no  luminous  body  appeared  at  all.  The  rays  were  at 
first  of  a  bright  yellow ;  afterwards  they  became  blood-red.  This 
phenomenon  was  not  lar  from  our  zenith.  It  continued  about 
twenty  inmntes,  and  then  disappeared. 

Dr. Hodndge,  remarks:  The  morning  on  which  the  phsenome* 
Don  faaqipencd,  was  reniariLably  calm  |  but  quickly  after  the  shocks 
the  wind  rose ;  and  the  clouds,  which  had  covered  the  heavens  for 
•eveiil  days,  were  pretty  much  dispersed.  There  was  a  report  that, 
St  near  fonr  o'clock  that  moniiog  (Sunday),  a  ball  of  fire  was  seen. 
Ob  Mowby  nigbt  the  sky  in  the  east  was  as  fed  as  blood ;  and  on 
Toesday  nigfat  was  the  finest  aurora  borealis  be  ever  saw.    He  says, 
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that  a  Mr.  Scawefi  was  confident  that  he  beard  that  nishiog  noitse« 
so  general!}  mentioned  by  all  wbo  observed  any  thing  extraoidiaary; 
not  only  before,  but  after  the  shoek ;  and  tliat  he  conhl  irate  the 
direction^  ftoni  S.W.  to  N.E.  He  adds,  that  a  niece  of  Sir  Hans 
Sloaiie  observed,  that  just  before  the  shock,  her  biids  drooped  re- 
markably, and  hid  their  heads  under  their  wings  :  a  circumstance 
often  observed  hi  Italy,  and  other  places  where  these  phsenomena 
are  freqoent. 

The  last  of  these  papers  is  by  Dr.  Stukeley^  tm  what  he  calls 
the  philosophy  of  earthquakes :  he  recounts  the  *  rao&t  remark- 
able  circumstances  mentioned  in  the  several  accounts,  and  thence 
deduces  a  theory  to  explain  the  whole. 

We  have  had,  says  he,  many  opportunities  of  reflecting  on  that 
most  awful  and  hitherto  unusual  appearauce.  The  year  1750,  may 
rather  be  called  the  year  of  earthquakes,  than  of  jubilee.  For, 
amce  they  \>egan  with  us  in  London,  they  have  appeared  in  many 
parts  of  Europe,  Asia,  Africa,  and  America,  and  have  likewise  re- 
visited many  counties  in  our  island :  at  length,  on  the  SOtfa  of  Sep- 
tember, having  taken  theur  leave  (as  we  hope)  with  much  the  most 
extensive  shock  we  have  seen  in  our  days. 

We  have  been  acquainted  by  those  that  remembeif  it,  that  io  the 
earthquake  of  November  1703,  which  happened  in  Lincolnahire* 
the  weather  was  calm,  close,  gloomy,  warm,  and  dry,  in  a  <legree 
highly  unnsnal  at  that  season ;  and  thus  it  has  been  with  us  aU  the 
year :  and  from  the  numeroua  accounts  we  have  received  at  the 
Royal  Society,  in  the  beginning  and  end  of  the  year,  where  any 
mention  is  made  of  the  weather^  they  agree  in  the  like  particular : 
which  is  consentaneous  to  what  is  remarked  as  the  constant  fore- 
runner of  earthquakes,  and  what  prepares  the  earth's  turfiice  to 
receive  the  electrical  stroke. 

We  had  a  paper  read  at  the  Royal  Society,  concerning  the  first 
earthquake  felt  by  us  at  London  on  the  8th  of  February.  A  ahep^ 
herd  belonging  to  Mr.  Secretary  Fox  at  Kensington,  the  sky  being 
perfectly  serene  and  clear,  was  much  surprized  with  a  very  extra* 
ordinary  noise  in  the  air,  rolling  over  bis  head,  as  of  cannon  close 
by.  This  noise  passed  rushing  by  him ;  and  instantly  he  saw  the 
ground,  a  dry  and  solid  spot,  wave  under  him,  like  the  laoe  of  the 
river.  The  tall  trees  of  the  avenue,  where  be  was,  nodded  their 
tops  very  sensibly,  and  quavered.    The  flock  of  sheep  immediatel j 
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took  fffighty  and  ran  away  all  together,  as  if  the  dogs  had  pur* 
soed  them.  A  great  rookery  in  the  place  were  equally  alarmed  t 
and,  aAer  a  nniTereal  clangor,  flew  away,  as  if  chased  hy  hawks. 

It  was  likewise  mentioned^  that  in  the  same  earthquake,  a  great 
parcel  of  hens  and  xrhickens,  kept  at  tliat  tbiie  in  GrayVinn^laDe, 
on  tlic  shock,  ran  to  the  roost  affrighted ;  and  the  like  was  observed 
of  pigeons*  And  in  our  account  of  the  last  earthquake  from 
Northampton,  it  b  remarked,  that  the  birds  in  cages  put  their  beads 
vadcr  their  wings,  as  to  hide  themselves. 

Mr.  Jackson,  potter  at  Lambeth,  gQTe.an  account  vof  some  boats 
and  lighters,  in  the  river  at  that  time ;  the  people  in  them  iieemed  to 
Icel  as  if  a  porpoise,  or  some  great  fish,  had  iieaved  and  tiiumped 
at  the  bottom  of  the  lighters.  This  is  spmetimes  the  case  with 
dnps  at  sea ;  which  seems  evidently  owing  to  an  electrical  inipres* 
flOQ  on  the  water. 

In  the  Evening  Post,  June  23,  we  had  a  paragraph  from  Venice, 
that  a  tofrible  earthquake  had  lately  been  felt  in  the  Isle  of  Ce« 
ligo,  a  little  rocky  isle.  It  threw  down  a  great  number  of  houses, 
•ad  above  2000  inhabitants  were  buried  in  the  ruins.  Another 
earthquake  about  that  time  happened  jn  Swilaerland,  which  split  a 
rocky  mountain,  and  an  old  castle  wall^  of  an  immense  thick- 


BmU  since  then,  these  wonderful  movements  have  stalked  round 
the  globe :  (and  been  lately  felt  in  our  own  ishmd,  though  to  the 
terror  only  of  many  thousand  people)  besides  those  that  appeared 
in  the  western  parts,  in  the  more  early  time  of  the  year. 

In  a  letter  from  Maurice  Johnson,  Esq.  the  founder  and  secretaiy 
of  the  Literary  Society  of  Spalding,  which  has  now  subsisted  these 
fcity  years,  he  says  that,  on  Thursday  the  23d  of  August  last,  an 
earthquake  was  very  sensibly  felt  there,  about  seven  o*clock  in  the 
tbnragbout  the  whole  town  and  neighbourhood,  and  many 
round;  but  chiefly  spread  northward  and  southward.  He 
siyi,  that  for  a  fortnight  before  the  weather  had  been  serene,  mild, 
and  calm ;  and  one  evening  there  was  a  deep  red  aurora  anstralii, 
cavciiag  the  eope  of  heaven,  very  terrible  to  behold.  This  same 
shoek  was  felt  at  Grantham,  Stamford,  and  Miltonby  Peterbo- 
raogh  i  and  generally  at  all  the  mtermediate  places. 
Bat  we  have  had  nany  advices  firom  all  hand%  at  the  first  and  second 
of  the  Royal  Society  for  the  winter  season,  with  further  par* 
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ticulars  relating  to  this  great  concnssion :  that  it  was  felt  at  the  same 
time  at  Rugby  in  Warwickshire,  and  reached  to  Warwick;  at  Lutter- 
worth in  Leicesrershire ;  at  Leicester^  and  round  about.  They 
describe  it,  that  the  houses  tottered,  and  seemed  to  heave  np  and 
down,  though  it  lasted  but  a  few  seconds.  It  was  attended  with  a 
rushing  noise,  as  if  the  houses  were  falling  ;  and  people  were  uni- 
versally so  affrighted,  as  to  run  out,  imagining  that  their  own  or 
neighbours*  houses  were  tumbling  on  their  heads.  In  the  village** 
around,  the  people,  being  at  divine  service,  were  much  alarmed 
both  with  the  noise,  which  exceeded  all  the  thunder  they  had  ever 
heardy  beyond  compare ;  and  with  the  great  shock  accompanying, 
which  was  like  somewhat  that  rushed  against  the  church-walls  and 
roof;  some  thinking  the  pillars  cracked ;  many,  that  the  beams  of 
the  roof  were  disjointed;  and  allj  that  the  whole  was  falling;  and 
happy  were  they  that  could  get  out  first.  A  few  slates,  tiles,  and 
parts  of  chimnies,  fell  from  some  houses;  pewter,  glasses,  and  brass, 
fell  fiom  shelves;  a  clock-bell  sometimes  struck ;  windows  univer- 
sally rattled ;  and  the  like  circumstances  of  tremor. 

The  same  extended  itself  to  Coventry,  Derby,  Nottingham, 
Newark;  then  came  eastwasd  to  Harborougliy  Towcester,  North- 
ampton, Rowell,  Kettering,  Wellingborough,  Oundle  in  Northamp- 
tonshire, Uppingham,  Oakham  in  Rutland,  Stamford,  Bourn, 
Grantham,  Spalding,  Boston,  and  to  Lincoln  in  Lincolnshire;  Hoi- 
bech,  and  other  towns  in  that  county ;  Peterborough,  Wisbech  in 
the  Isle  of  Ely,  together  with  all  the  intermediate  and  adjacent 
places.  Then  it  passed  over  the  whole  breadth  of  Ely-Fen,  and 
reached  to  Bury  in  Suffolk,  and  the  country  thereabouts;  of  which 
we  had  notice  from  Lady  Comwallis :  and  extent  from  Warwick  to 
Bury  of  about  a  hundred  miles  in  length,  and  generally  speaking, 
forty  miles  in  breadth.  And  this  vast  space  was  pervaded  by  this 
amazing  motion,  as  far  as  we  can  get  any  satisfaction,  m  the  same 
instant  of  time. 

In  regard  to  circumstances,  they  were  pretty  similar  throughout. 
At  Northampton,  a  gentlewoman,  sitting  in  her  chair,  relates,  that 
she  and  her  chair  were  twice  sensibly  lifted  up,  and  set  down  again. 
A  s!ack  of  chimneys  were  thrown  down  in  CoIIege-lane ;  a  place  re- 
taining the  memory  of  a  sort  of  university  once  beginning  at  North* 
ampton.  The  windows  of  houses  rattled  throughout  the  whole 
town;  but  no  mischief  done. 
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They  fimcied  there  the  motioii  of  it,  as  they  expressed  it,  to  be 
eastward.  In  streets  that  run  north  and  south,  the  houses  on  the 
east  side  of  the  way  were  most  affected:  and  Dr.  Stouehouse's  dwel- 
ling, the  strongest  in  the  town,  was  most  sensibly  shaken.  So  it  was 
likewise  observed,  that  churches  were  most  subject  to  its  violence. 
They  thought  too  that  the  motion  seemed  rattier  horizontal,  or 
lateral  than  upward*  Some  counted  the  pulses  distinctly,  to  the 
fiunber  of  four.  That  the  second  and  third  pulse  were  stronger 
than  the  first  and  fourth.  From  all  there  various  accounts,  tliere 
was  no  sulphureous  smell  or  eruption,  no  fissures  in  the  ground 
perceived,  yet  several  people  were  sick  upon  it. 

It  was  more  evidently  perceived  by  people  standing;  most,  by, 
those  that  were  sitting ;  least,  by  such  as  were  walking ;  and  in  upper 
stones  of  houses  more  than  in  lower,  or  cellars.  Some,  coming 
down  stairs,  were  in  danger  of  being  thrown  forwards :  several  sitting 
in  chairs,  and  hearing  the  hollow  thundering  noise,  and. thinking  it 
was  a  coach  passing  by,  when  they  attempted  to  get  up  to  see  what 
it  was,  they  were  thrown  back  again  into  their  chair.  Some  heard 
the  wainscot  crackle.  A  lady,  sitting  by  the  fire,  with  her  chair 
leaaiiig  forwards,  was  thrown  down  on  her  hands  and  knees. 

It  was  particularly  remarked  (as  before  mentioned),  that  birds  in 
cages  were  sensibly  affrighted,  thrusting  their  heads  under  their 
wings.  Mrs.  AUicock,  of  Loddington,  a  lady  in  childbed,  was  so 
wttttttd  that  it  caused  her  death.  Some  people  felt  such  a  sudden 
ihortaess  of  breath,  that  they  were  forced  to  go  out  into  the  open 
air,  it  so  aflfected  the  pulmonary  nerves.  Many  were  taken  with 
head^adis. 

These  aie,  in  general,  the  observations  made  at  the  time  of  these 
earthquakes.    Give  me  leave  now  to  make  the  following  remarks. 

1.  As  far  as  we  can  possibly  learn,  where  no  one  can  be  prepared 
at  difieient  places  by  time-keepers,  this  mighty  concussion  was  felt 
piediely  at  the  same  instant  of  time,  being  about  half  an  hour  after 
twelve  at  noon.  This,  I  presume,  cannot  be  accounted  for  by  any 
natural  power,  but  that  of  an  electrical  vibration,  which  we  know 
acts  instantaneously. 

2m  Let  us  reflect  on  the  vast  extent  of  this  trembling,  100  miles 
m  length,  40  in  breadth,  which  amounts  to  4000  square  miles  in 
sir&ce.  That  this  should  be  put  into  such  an  agitation  in  one  mo. 
mcst,  is  such  a  prodigy,  as  we  should  never  believe,  or  conceive,  did 
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we  not  know  it  to  be  a  fact,  from  our  own  sepses.  But  if  we  srek 
tor  a  solution  of  it,  we  cannot  tbink  any  natural  power  is  equal  to 
it,  but  t)iat  of  electricity;  wbicb  acknowledges  no  sensible  transitioti 
of  liuie,  uo  bounds, 

3.  We  observe,  the  vulgar  solution  of  subterraneous  eruptions 
receives  no  countenance  from  all  that  was  seen  or  felt  during  these 
earthquakes:  it  would  be  very  bard  to  imagine  bow  any  such  thing 
could  so  suddenly  and  instanlaneoosly  operate  through  this  vast 
space,  and  that  in  so  similar  aud  tender  a  manner,  over  the  whole, 
through  so  great  a  variety  us  well  as  extent  of  country,  as  to  do  qo 
mischief. 

A  philosophical  inquirer  in  Korthaniptonsliire»  who  had  his  eye 
particularly  ou  thb  point,  tak<^  notice  that  there  were  not  any  fissures 
ill  thejground,  any  sulphureous  smells,  or  eruptions,  any  where  per- 
ceived, so  as.to  favour  internal  convulsions  of  the  earth ;  yet  we 
learn,  from  a  letter,  at  Uppingham  in  Rutlaodt  that  a  plaster  floor 
became  cracked  thereby.  These  kind  of  floors  are  frequent  in  this 
country,  ivhat  we  call  stucco  in  {/Mifloo ;  and  it  gives  ps  a  good 
notion  of  the  undulatory  vibration  produced  by  an  earthquake ; 
which  some  have  compared  to  that  of  a  musical  stripg ;  others,  to 
that  of  a  dog,  or  a  horse,  shaking  themselves  when  they  come  out 
of  tlie  water. 

4.  The  former  earthquake,  that  happened  at  Grantham,  Spald^ 
ing,  Stamford  (which  towns  lie  m  a  triangle)  took  up  a  space  which 
may  in  gross  be  accounted  a  circle  of  twenty  miles  in  diameter ;  the 
centre  of  which  is  that  great  morass  called  Deephig-Feq*  This 
comprehends  fourteen  miles  of  that  twenty  in  diameter ;  and  where, 
probably,  the  electrical  impression  was  first  niade«  Much  the  major 
part  of  Deeping'Fen  is  under  water  in  the  winter;  underneath  is  a 
perfect  bog :  now  it  is  very  obvious  how  little  favourable  such  ground 
u  for  subterraneous  fires. 

lu  the  second  earthquake,  npt  only  this  country  was  afiected 
again,  but  likewise  a  much  larger  space  of  the  same  sort  of  fenny 
ground,  rather  worse  than  the  former :  all  Donington-Fen,  Deep* 
ing-Fen,  Croyland-Fen,  Thorny-Fen,  Whittlesea-Feu,  Bedford-Le- 
vel, and  the  whole  extent  of  £ly-Fen,  under  various  denominations. 
This  country,  under  the  turf,  abounds  with  subterraneous  timber  of 
all  kinds;  fir,  oak,  and  brush-wood;  stags'  boms:  now  and  then 
they  find  a  quantity  of  hajsf  I  nuts,  crou^led  together  on  a  heap :  f 
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hfttT  0oiiie  of  them.  This  is  a  matter  common  to  all  boggy  ground 
over  the  whole  globe.  They  are  the  ruins  of  the  antediluvian 
vorld,  washed  down  from  the  higli  country^  where  tiiey  grew»  here 
lodged,  and  by  time  overgrown  with  the  present  turf. 

5.  All  this  country,  though  underneath  it  is  a  watery  bog,  yet, 
liuoQgb  this  whole  summer,  and  autumnal  season  (as  they  can  have 
ao  natural  springs  in  such  a  level)  the  drought  has  been  so  great  on 
the  superficies,  that  the  inhabitants  were  obliged  every  day  to  drive 
their  cattle  several  miles  for  watering.*  This  shows  how  fit  the  dry  ^ 
surface  was  for  an  electrical  vibration ;  and  we  learn  from  heuce 
this  important  particular,  that  it  reaches  but  very  little  below  the 
earth's  surface. 

Mr.JohnAon,  in  another  letter  which x  he  wrote  concerning  the 
second  earthquake  observed  at  Spalding,  says,  on  this  occasion  be 
was  obliged  to  scour  his  canUl,  and  deepen  it ;  that  they  came  to  a 
white  quicksand,  which  afforded  to  all  the  neighbourhood  excellent 
water  in  plenty. 

In  the  gravelly  soil  of  I<^ndon,  and  where  the  two  shocks  were 
felt  by  ns  in  the  beginning  of  the 'year,  we  know  there  is  not  a  house 
io  the  whole  extent  of  this  vast  city,  and  all  around  it,  but  a  spring 
of  water  is  ready  on  digging  a  well:  whence  we  have  much  rea* 
son  to  believe,  that  the  internal  parts  of  the  earth  are  like  a  sponge 
soaked  m  water,  so  that  the  only  dry  part  of  it  is  the  superficies; 
which  is  the  object  and  the  subject  of  that  electric  vibration  wherein 
it  seems  an  earthquake  consists.  This  shows  the  mistake  of  the  an- 
cients ;  who,  fiincying  that  earthquakes  proceeded  from  subterrane* 
oos  empfions,  built  their  prodigious  temple  of  Diana  of  Ephetus  on 
a  boggy  ground,  to  prevent  such  a  disaster. 

6.  EaHhquakes  are  truly  most  violent  in  a  rocky  country;  be« 
cause  the  shock  is  proportionate  to  the  solidity  of  the  matter  elcc* 
trified  :  so  that  rocks,  old  castle  walls,  and  strong  buildings,  are  most 
obooxioQS  to  the  concussion.  The  ble  of  Cerigo  was  more  liable, 
and  more  rudely  treated  by  the  late  earthquake,  both  because  it 
was  an  isle,  and  because  it  was  rocky.  So  we  may  say  of  the  late 
earthquake  m  Switxerland,  that  split  the  mountain  and  the  old  castle 
wall.  Whence  Mr.  Johnson,  in  his  second  letter,  says,  it  cracked  a 
very  strong  brick  bouse  in  Goaberton  by  Spalding.  Dr.  Dodridge 
obsetves,  from  Northampton,  that  Dr.  Stooehouse's  dwelling,  being 
aiei^  strong  oncj  was  moat  sensibly  shaken.    And,  throughout  the 
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whole  extent  of  Ifais  great  eartliqaake,  we  fiod  both  the  iioise,  the 
shock,  and  the  terror,  was  greatest  at  the  churches,  whose  walls  and 
bulk  made  more  resistance  than  houses ;  and,  generally  speaking,  the 
churclies  throughout  this  whole  extent  have  very  fan-  and  large 
towers,  and  many  remarkable  spires  of  good  stone. 

This  same  vibration^  impressed  on  the  water,  meeting  with  the 
solid  of  the  bottom  of  ships  and  lighters,  gives  that  thump  felt 
there.  Yet,  of  tlie  millions  of  ordinary  houses  over  which  it  passed, 
not  one  fell:  a  consideration  which  sufficiently  points  out  to  us 
what  sort  of  a  motion  this  was  not ;  what  sort  of  a  motion  this  was; 
and  whence  derived :  not  a  convulsion  of  the  bowels  of  the  earth, 
but  a  uniform  vibration  of  its  surface,  aptly  thought  like  that  of  a 
musical  string ;  or  what  we  put  a  driiiking-glass  iuto^  by  rubbing 
one's  finger  over  the  edge ;  which  yet,  brought  to  a  certain  pitch, 
breaks  the  glass;  undoubtedly  an  electric  repulsion  of  parts. 

7.  We  find>  from  all  accounts  ancient  and  modern^  that  the  wea« 
ther  preceding  these  shocks  was  mild,  warm,  dry>  serene,  clear, 
frosty:  what  notoriously  favours  all  our  electrical  experiments. 
We  very  well  know,  that  generally  all  last  winter,  spring,  summer, 
and  autumn,  have  been  remarkably  of  this  kind  of  weather ;  more 
so  than  has  been  observed  in  our  memory ;  and  have  had  all  those 
requisites^  appearances,  and  preparations,  that  notoriously  cause 
electricity,  that  promote  it,  or  that  are  the  effects  of  it. 

8.  We  find  the  blood*red  auitralis  aurora  preceding  at  Spalding, 
as  with  us  at  London.  This  year  has  been  more  remarkable  than 
any  for  fire*balls,  thunder,  lightning,  and  coruscations,  almost 
throughout  all  England.  Fire-balb  more  than  one  were  seen  in 
Rutland  and  Lincolnshires,  and  particularly  observed.  All  these 
kmds  of  meteors  are  jrightly  judged  to  proceed  from  a  state  of  elec- 
tricity in  the  earth  and  atmosphere. 

Mr.  Johnson,  in  both  his  letters  on  the  first  and  second  earth* 
quakes  at  Spaldmg,  remarks  particularly  of  their  effects  being  mostly 
spread  to  the  north  and  south,  and  especially  felt  on  the  sea-coast. 
We  may  observe  that  such  is  the  directioR  of  Spalding  river,  which 
both  conducts  and  strengthens  the  electric  vibration ;  conveying  it 
along  the  sea-shore,  thence  up  Boston  channel,  and  so  up  Boston 
liver  to  Lincoln }  as  we  discern,  by  casting  our  eye  upon  a  map. 

We  observe  further,  that  the  mam  of  this  second  earthquake  dis- 
played its  effects  along  and  between  the  two  rivers  Welland  and 
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Avon ;  and  that  from  their  Teiy  origins  down  to  their  fall  into  the 
sea.  It  likewise  reached  the  river  Wiiham*  which  directed  the  elec« 
trie  stream  that  way  too  to  Lincoln :  for  which  reason,  as  there 
meeting  the  same  coming  from  Boston,  the  shock  was  most  sensibly 
felt.  It  reached  likewise  to  the  Trent  at  Nottingham,  which  con^ 
veyed  it  to  Newark. 

The  first  electrical  stroke  seems  to  have  been  made  on  the  high 
ground  above  Daventry  in  Northamptonshire,  where  are  the  Roman 
camps,  made  by  P.  Ostorius,  the  propraetor.  Thence  it  descended 
chiefly  eastward,  and  along  the  river  Welland,  from  Harborough  to 
Stamford,  Spalding,  and  the  sea  j  and  along  the  river  Avon,  or  Nen, 
to  Northampton,  Peterborough,  and  Wisbech,  to  the  sea.  It  spread 
all  over  the  vast  level  of  the  Isle  of  Ely,  assisted  by  many  canals  and 
rivers,  natural  and  artificial,  made  fbr  drainage.  It  was  still  con- 
ducted eastward,  up  Mildenhall  river  in  Suffolk,  to  Bury,  and  the 
parts  adjacent.  All  this  afiair,  duly  considered,  is  a  confirmation  of 
the  doctrine  I  advanced  on  thb  subject. 

10.  I  apprehend  it  was  not  the  noise  in  the  air,  as  of  many  cannon 
let  ofifat  once,  preceding  the  earthquake,  that  so  much  affrighted 
people,  or  aBfected  the  sheep,  the  rookery  at  Kensington,  the  hen 
and  chickens  in  Gray's-inn-lane,  and  the  pigeons  ;  it  could  not  be 
barely  the  superficial  movement  of  the  earth  that  disturbed  them 
all  at  once :  I  judge  it  to  be  the  effect  of  electricity,  somewhat  like 
what  causes  sea-sickness ;  such  a  sort  of  motion  as  we  are  not  ac« 
customed  to.  So  the  earthquake  affects  all  those  of  weak  nerves, 
or  thtit  have  nervous  complaints,  obnoxious  to  hysterics,  colics,  rheu» 
matic  pains  in  their  joints.  Several  women  were  seized  with  violent 
head-achs,  before  both  the  shocks  we  felt  in  London.  It  was  this 
that  affected  the  people  with  a  shortness  of  buatb.  This  made  the 
dog  run  whining  about  the  room,  seeking  to  get  out :  this  made  the 
fishes  leap  up  in  the  pond  at  Southwark ;  like  the  experiment  of 
electrifying  the  fishes ;  it  makes  them  sick:  and  this  causes  the  birds 
in  cages  to  hide  their  heads  under  theil-  wings,  because  they  cannot 
fly  away :  which  is  commonly  observed  of  them  in  Italy,  and  coun- 
tries where  earthquakes  are  more  frequent, 

II .  I  observe,  the  shepherd  of  Kensington  thought  the  motion 
of  the  earthquake,  and  the  sound,  were  from  N.  W.  to  S.  B.  On 
the  contrary,  Mr.  Byfield,  the  scarlet-dyer,  in  Southwark,  thought 
the  noise  came  from  the  river  below«bridgr,  and  went  towards 
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WealiuiMter  ;  wkere  it  rattled  8o»  that  h«  did  not  doiil>t  but  tli«t 
the  abbe^-cliiirch  was  beaten  down.  Dr.  Parsons  took  pains  to  find 
out  the  wa\  of  the  motion  of  the  earthquake,  from  the  diflferent 
position  of  tbe  beds  :  but  from  the  contradictory  answers  given,  be 
could  obtain  oo  satisfariiou  as  to  that  point.  All  tliis,  and  wiiat 
was  observed  from  Northampton,  of  the  motion  bein?  thought  by 
some  to  be  upward  and  downward,  by  otfiers,  rather  horiaootal  or 
lateral,  the  counting  the  pulses,  and  the  like,  only  points  out  to  us 
tbe  prodigious  celerity,  and  the  vibratory  species  of  the  motion  of 
an  earthquake,  but  far»  very  far,  is  this  from  lieing  owing  to  the 
tumultuous  ebullition,  the  irregular  hurry  of  subterraneous  explosimis. 

12.  How  the  atmosphere  and  earth  are  put  into  that  electric 
and  vibratory  state*  which  prepares  them  to  give  or  receive  the 
snap,  and  the  shock,  which  we  call  an  earthquake,  what  it  is  that 
immediately  produces  it,  we  cannot  say ;  any  more  than  we  can  de- 
fine what  is  the  cause  of  magnetism,  or  of  gravitation,  or  how  mos* 
cular  motion  is  performed,  or  a  thousand  other  secrets  in  nature. 

We  seem  to  know,  that  the  Author  of  Nature  has  disseminated 
ethereal  fire  through  all.mattei: ;  by  which  these  great  operations 
arc  brought  about.  Tliis  is  the  subtle  fluid  of  Sir  Isaac  Nevrton, 
pervading  all  things ;  the  occult  fire  diffused  Uiroogh  the  universe, 
according  to  Marcilius  Ficinus,  the  pkttonic  philosopher,  in  tbe 
Timseus  of  his  master.  And  the  Piatonists  insist^  an  occult  fire 
passing  through  and  agitating  all  substance  by  its  vigorous  and  ex* 
pansive  motion. 

Before  them,  Hippocrates  writes  in  the  same  sense>  I.  De  virtos 
ratk>ne,  that  this  fire  moves  all  in  all*  This  ethereal  fire  ift  one  of 
the  four  elemeuts  of  tbe  ancients;  it  lies  latent,  and  dispersed 
through  all  the  other  three,  and  quiescent ;  till  collected  in  a  quan- 
tity that  overbalances  tbe  circumjacent :  like  the  air  crowded  into  a 
tempest;  or  till  it  is  excited  by  any  proper  motion. 

This  fire  gives  elasticity,  and  elasticity,  or  vibration,  is  the  rao« 
ther  of  electricity.  This  fiae  is  in  water,  and*  betrays  itself  to  our 
senses  in  salt  water.  Many  a  time  when  I  have  passed  the  Lincoln- 
shire washes  in  the  night-time,  the  horse  has  seemed  to  tread  in  li- 
quid flames.    The  same  appearance  is  often  at  the  keel  of  a  ship. 

Tbe  operation  of  the  ethereal  fire  is  various,  nay  infinite,  accord* 
ing  to  its  quantity,  and  degree  of  incitement,  progress^  hindrance, 
or  furtherance.    One  degree  keeps  water  fluid,  says  tiie  learned 
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ilUiop  of  Clo^foe ;  uiotfaer  turns  it  iuto  elastic  air  ;  and  air  itself 
weiBs  notbing  else  but  vapours  and  exhalations  rendered  elastic  by 
tiiia&re. 

Tbia  saoM  fire  permeates  and  dwells  in  all  bodies,  even  diamond^ 
fimt,  and  steel.  Its  particles  attract  witb  tbe  greatest  force,  wben 
apptoBimated.  Again,  wben  united,  they  fly  asander  with  tbe 
greatest  celerity.  All  this  is  according  to  the  laws  prescribed  by 
the  Sovereign  Architect.  This  is  tbe  life  and  soul  of  action  and 
le-aetiou  in  tbe  universe.  Thus  has  the  Great  Author  provided 
ai^nt  the  native  sluggishness  of  matter !  light,  or  fire,  in  aninuils, 
is  what  we  call  the  animal  spirits ;  and  is  the  author  of  life  and  mo- 
tioB.  But  we  know  not  the  immediate  mode  of  musculfir  motion, 
any  m(»re  than  bow,  in  inanimate  matter,  it  causes  tbe  vibrations  of 
an  earthquake. 

13.  The  great  question  then  with  us  is,  how  tbe  surfiioe  of  the 
earth  is  pat  into  that  vibratory  and  electric  state  by  beat  and  dry* 
ncasi  We  must  needs  acquit  the  internal  of  the  earth -from  the 
charge  of  these  superficial  concussions.  How  is  the  ethereal  fire 
crowded  together,  or  excited,  so  as  to  cause  them  ;  seeing,  in  our 
Offdinary  electrical  experiments,  we  make  use  of  friction? 

But  that  friction  alone  does  not  excite  electricity,  we  know,  from 
Ihe  obvious  experiment  of  flint  and  steel ;  where  the  suddenness  of 
the  stroke,  and  hardness  of  the  matter  does  it.  Another  method  of 
excitiog  it,  is  the  letthig«off  a  number  of  great  guns ;  wliich  so 
crowds  the  etherial  fire  together,  as  to  electrify  glass  windows  ;  ob* 
seived  by  Dr.  Stephen  Hales.  The  aurora  borealis,  australis,  all 
kind  nf  coruscation,  meteors,  lightning,  thunder,  fireballs,  are  the 
cfeets,  and  may  .reciprocally  be  the  cause  of  electricity ;  but  how, 
in  particular,  we  know  not. 

Come  we  to  the  animal  world,  we  must  needs  assert,  that  all 
notion,  voluntary  and  mvoluntary,  generation,  even  life  itselff  all 
the  operations  of  the  vegetable  kingdom,  and  an  iufinity  more  of 
nature's  works,  are  owing  to  the  activity  of  tbb  electric  fire ;  the 
very  soul  of  the  material  worid.  And,  in  my  opinion,  it  b  tliis  alone 
that  solves  the  famous  question,  so  much  agitated  with  the  writers 
in  mMicioe,  about  tbe  heat  of  the  blood.  Hp^  these,  how  earth* 
quakes,  are  begun  and  propagated,  we  are  yet  to  seek. 

We  may  readily  enough  presume,  that  the  contact  between  the 
electric  and  the  noinelectric,  which  gives  the  snap,  and  the  shock. 
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must  come  from  without,  from  the  atmosphere ;  perhiqM  bj  sqae 
meteor,  tliat  crowds  the  etherial  fire  together,  causes  ao  accensKNi 
in  the  air^  in  the  point  of  contact,  on  the  earth's  surface ;  perhaps 
another  time  by  a  shower  of  rain.  We  may  as  readily  conclude, 
that,  though  the  original  stroke  comes  from  tlie  atmosphere,  yet  tlie 
atmosphere  has  no  further  concern  in  it ;  no  aerial  power,  or  change 
therein,  can  propagate  itself  so  instantaneously  over  so  vast  a  sur- 
face as  four  thousand  miles  square :  Therefore  the  impetuous  rush- 
ing noise  in  the  air,  accompaoying  the  shock,  is  the  eflSect,  not  the 
cause.  But  surely  there  is  not  a  heart  of  flesh  that  is  not  aflected 
with  so  stupendous  a  concussion.  Let  a  man  estimate  his  own 
power  with  that  which  causes  an  earthquake,  and  he  will  be  per* 
suaded  that  somewhat  more  than  ordinary  is  intended  by  so  rare 
and  wonderful  a  motion. 

That  great  genius  Hippocrates  makes  the  whole  of  the  animal 
economy  to  be  administered  by  what  we  call  nature,  and  nature 
aJone,  says  he,  suffices  for  all  things  to  animals:  she  knows  herself 
and  what  is  necessary  for  them.  Can  we  deny  then  that  he  here 
means  a  conscious  and  intelligent  nature,  that  presides  over,  and 
durects  all  things ;  moves  the  ethereal  spirit  or  fire,  that  moves  all 
things ;  a  divme  necessity,  but  a  voluntary  agent,  who  gives  the 
commanding  nod  to  what  we  commonly  call  nature ;  the  chief  in- 
strument in  the  most  important  operations  of  the  vast  machiile,  as 
well  as  in  the  ordinary  ones  1  And  this  leads  us, 

14.  Lastly,  in  regard  to  the  sphritual  use  we  ought  to  make  of 
these  extraordinary  phsenomena,  or  of  our  enquiries  about  them  ; 
I  shall  first  observe,  that  we  find  abroad,  shat  several  of  these  earth- 
quakes this  year  have  been  very  fatal.  In  the  last  we  read  of  at 
Philippoli  m  Thrace,  the  whole  city  was  destroyed,  and  above  fonr 
thousand  inhabitants  killed.  At  home,  where  above  half  a  score 
separate  concussions  have  been  felt,  there  has  not  been  one  house 
thrown  down,  one  life  lost.  This  ought  to  inspire  us  with  a  very 
-serious  reflection  about  them.  We  may  observe,  that  if  we  did  but 
lead  the  woriis  of  Hippocrates,  Plato,  and  hb  followers,  of  Tally, 
Galen,  and  the  like  ethic  writers  of  antiquity,  whilst  we  study  and 
try  the  aflections  of  matter,  we  should  improve  in  philosophy,  pro* 
perly  speaking ;  we  should  lift  up  our  minds  from  these  earthly  won* 
ders,  and  discern  the  celestial  monitions  they  present  to  us. 

The  original  meaning  of  tlie  word  philosophy  was  rightly  applied 
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to  monl  wisdom ;  we,  who  have  improved  both,  should  joio  them 
both  together.  By  Ihis  means  we  gather  the  truth  of  the  highest 
and  most  excellent  philosophy,  to  be  found  in  those  Tolumes  of  fiist 
antiquity,  which  we  call  sacred ;  and  we  should  adore  that  divine 
light  which  they  hold  forth  to  us :  especially  in  a  countiy  when 
the  pnnctples  of  true  religion  are  open  and  undisguised  ;  wheie  the 
established  profession  of  it  is  rational,  noble,  and  lovely ;  worthy  of 
the  raonl  governor  of  the  world. 

[PUl.  Tram,  abridged,  FoL  X] 


CHAP.  XX. 

EXTENSIVE  EARTHQUAKE  OF  THE  YEAR  1755. 

1  HE  ^rtbquake  of  the  above  was  certainly  the  most  horrible  and 
extensive  of  modem  times,  nor  have  we  any  account  of  any  thing 
that  can  be  compared  to  it  in  ancient  history.  Its  origin  appears  to 
have  been  under  the  Atlantic  Ocean^  the  waves  of  which  were 
shaken  almost  as  violently  as  the  land  ;  its  range  extended  over  a 
part  of  both  the  hemispheres,  and  more  or  less  afiecled  Europe, 
Africa  and  America,  though  it  was  in  the  southwestern  parts  of 
Europe,  in  which  its  violence  and  devastation  were  chiefly  conspi- 
cuous, and  especially  in  the  city  of  Lisbon,  which  fell  a  victim  to  its 
fiiry.  We  shall  give  the  following  details  in  the  order  in  which 
they  are  communicated  in  the  abridgment  of  the  Philosophical 
Transactions.  . 

SECTION  I. 

Account  of  the  Earthquake  at  Lisbon*,  November  1st,  1755, 

from  Mr.  ffolfall. 

Since  the  beginning  of  the  year  17^0,  we  have  had  much  less 
rain  than  has  ever  been  known  in  the  memory  of  man,  excepting 

*  This  city  also  sMfeced  greatly  byaneartkqoake  in  15S1.  Orig*  And  since 
Ike  above  period,  \m  1761,  1765,  and  1778,  (bonch  never  with  a  ruin  in  any  de- 
gree equal  to  tbat  of  1755»—  Editor. 
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the  last  spring ;  the  sammer  lias  been  cooler  than  usual,  and  for  t6< 
last  forty  days,  fine  clear  weather,  but  not  remarkably  so.  Qn  the"^ 
first  instant  (Nov.  17^5,)  about  forty  minutes  past  nine  in  the  moni- 
iug,  was  felt  a  most  violent  sLock  of  an  earthquake ;  it  seemed  to 
last  abont  the  tenth  part  of  a  minute,  and  then  came  down  every 
church  and  convent  in  town,  together  with  the  King's  palace,  the., 
magnificent  opera-house,  joining  to  it ;  in  short,  there  was  not  a  lai^ge 
building  in  town  that  e:»caped.  Of  the  dwelling-houses,  there  might 
be  about  one-fourth  of  them  that  tumbled,  which,  at  a  very  mode- 
rate computation^  occasioned  the  loss  of  thirty  thousand  lives.  The 
shocking  sit;bt  of  the  dead  bodies,  and  the  shrieks  and  cries  of 
those  who  were  half-buried  in  the  ruins,  are  only  known  to  those 
who  were  eye-witnesses.  It  far  exceeds  all  description,  for  the  fear 
and  consternation  was  so  great,  that  the  most  resolute  person  durst 
not  stay  a  moment  to  remove  a  few  stones  off  the  friend  he  loved 
most,  though  many  might  have  beeii  baved  by  so  doing ,  but  nothing 
was  thought  of  but  self-preservation;  getting  into  open  places, 
and  intQ  the  middle  of  streets,  was  the  most  probable  security. 
Such  as  were  in  the  upper  stories  of  houses,  were  in  general  more 
fortunate  than  those  that  attempted  to  escape  by  the  doors;  for 
these  were  buried  under  the  ruins  w  ith  the  greatest  part  of  the  foot- 
passengers  ;  such  as  were  in  equ]i)ages  escaped  best,  though  their 
cattle  and  drivers  suffered  severely  ;  but  those  lost  in  houses  and 
the  streets,  are  very  unequal  in  number  to  those  that  were  buried 
in  the  ruins  of  churches  ;  for  as  it  was  a  day  of  great  devotion,  and 
the  time  of  celebrating  mass,  all  the  churches  in  the  city  were  vastly 
crowded,  and  the  number  of  churches  here  exceeds  that  of  both 
London  and  Westminster  ;  and  as  the  steeples  are  built  high,  they 
mostly  fell  with  the  roof  of  the  church,  and  the  stones  are  so  large, 
that  few  escaped. 

Had  the  misery  ended  here,  it  might  in  some  degree  have  ad* 
mitted  of  redress  ;  for  though  lives  could  not  be  restored,  yet  tba 
immense  riches  that  were  in  the  niins,  might  in  some  part  have  been 
digged  out;  but  the  hopes  of  this  arc  almost  gone,  for  in  about  two 
hours  after  the  shock,  fires  broke  out  in  three  difierent  |)arts  of  the 
city,  occasioned  by  the  goods  and  the  kitchen-fires  being  all  jumbled 
together.  About  this  time  also  the  wind,  from  being  perfectly  calm, 
sprung  up  a  fresh  gale,  winch  made  the  fire  rage  with  such  fury, 
that  at  the  cod  of  three  days  all  the  city  was  reduced  to  cmders. 
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iMleed  every  efement  seemed  to  conspire  to  our  destruction  j  for 
SQOO  after  the  shock,  which  was  near  high  water,  the  tide  rose  forty 
Aet  higher  in  an  instant  than  was  ever  known,  and  as  suddenly  sub- 
sided. Had  it  not  so  done,  the  whole  city  niusrhave  been  laid 
vader  water.  As  soon  as  we  had  time  for  recollection,  nothing  but 
death  was  present  to  our  imaginations.  For,  1st,  the  apprehensions 
of  a  pestilence  from  the  number  of  dead  bodies,  and  the  general 
coniiisioo,  and  want  of  people  to  bury  them,  were  aery  alarming; 
but  the  fire  consumed  tliem,  and  prevented  that  evil.  2d.  The 
fears  of  a  ftmine  were  very  great;  for  Lisbon  is  the  store*house  for 
corn  to  all  the  country,  for  fifty  miles  round ;  however,  some  of  the 
oofii-houses  were  happily  saved,  and  though  the  three  succeeding 
dayi  to  the  earthquake  an  ounce  of  bread  was  worth  a  pound  of 
gold,  jet  afterwards  bread  became  moderately  plenty,  and  we  were 
all  happiy  relieved  from  our  starvmg  condition. 

Tlie  3d  great  dread  was,  that  the  low  villainous  part  of  the  people 
would  take  an  advantage  of  the  confiision,  and  murder  and  plunder 
those  few  who  had  saved  any  thing.  This  in  some  degree  hap- 
pened ;  OD  which  the  king  gave  orders  for  gallows  immediately  to 
be  placed  all  round  the  city ;  and  after  about  a  hundred  executions, 
aaMMig  which  were  some  English  miilors,  the  evil  stopped «  We  are 
itiU  in  a  state  of  the  greatest  uncertainty  and  confusion,  for  we  have 
bad  in  all  twenty*two  different  shocks  since  the  first,  but  none  so 
violeot  as  to  bring  any  houses  down  in  the  outskirts  of  the  town,  that 
escaped  the  first  shock ;  but  nobody  yet  ventutes  to  lie  in  houses; 
and  thoogb  we  are  in  general  exposed  to  the  open  sky  for  want  of 
antcrials  to  noake  tents,  and  though  rain  has  fidlen  several  nights 

0 

past,  yet  the  most  delicate  tender  people  suffer  their  difficulties  with 
as  little  inconvenience  as  the  most  robust  and  healthy.  Every  thing 
is  yet  with  us  in  the  greatest  confusion  imaginable ;  we  have  neither 
dothes  nor  conveniences,  nor  money  to  send  for  them  to  other 
countries.  All  Europe  is  deeply  concerned  in  the  immense  riches 
and  merchandises  that  are  lost,  but  none  so  moch  as  our  own  nation, 
who  have  lost  every  thing  they  had  here.  Few  English  lives  have 
beco  lost  in  comparison  of  other  nations,  but  great  numbers 
wounded ;  and  though  we  have  three  English  surgeons  here,  they 
are  unfortunately  without  either  instruments,  bandages,  or  dressing;! 
to  relieve  them.  Two  days  after  the  first  shock,  orders  were  given 
to  dig  for  the  bodies^  and  a  great  many  have  been  taken  up  and 
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recovered.  Mr.  W.  lodged  io  a  house  where  there  were  thirty-eigUf 
Uihabitaots,  and  only  four  saved.  In  the  city  prison  eight  huudred 
were  lost.  Twelve  hundred  in  the  general  bospitali  a  great  number 
of  convents  of  four  hundred  in  each  lost ;  the  Spanish  ambassador 
wiih  thirty-five  servants.  It  fortunately  happened,  that  the  king 
and  the  Royal  Family  were  at  Belime,  a  palace  about  a  league  out 
of  town.  The  palace  in  .town  tumbled  the  first  shock,  but  the  na- 
tives insist  that  the  Inquisition  was  the  first  building  that  fell  dowR. 
The  shock  has  been  felt  all  over  the  kingdom,  but  along  the  sem- 
side  inore  particularly.  Faro«  St.  Ubals,  and  some  of  the  large 
trading  towns  are»  if  possible*  in  worse  situation  than  here ;  though 
the  city  of  Porto  has  quite /escaped. 

It  is  possible,  that  tlie  cause  of  all  these  misfortunes  came  from 
luder  the  western  ocean  ;  for  a  captain  of  a  ship,  a  very  sensible 
man,  told  him  that  he  was  fifty  leagues  off  at  sea ;  that  the  shock 
was  there  so  violent  as  greatly  to  injure  the  deck  of  bis  ship ;  it  oc- 
casioned him  to  think  that  he  had  mistaken  his  reckoning,  mod 
struck  upon  a  rock,  and  they  instaatly  hauled  out  their  long-boat 
to  save  themselves,  but  happily  brought  the  thip,  though  much  m- 
jured,  into  thi^  harbour. 

The  shocks  lasted  between  five  and  seven  nihintcs*  The  very 
first  shock  was  extremely  short,  but  then  it  was  as  qoick  as  light* 
ning  succeeded  by  two  others,  which,  in  the  general  way  of  speaking, 
are  mentioned  all  together  as  only  one  shock.  About  twelve 
o*clock  we  had  a  seoond  shock.  Mr.  W.  was  then  in  the  Terra  do 
Faco,  or  King's  palace-yard,  and  had  an  opportunity  of  seeing  the 
walls  of  several  houses  that  were  standing,  open  from  top  to  bottom, 
more  than  a  quarter  of  a  yard,  yet  close  again  so  exactly  as  to  leave^ 
no  signs  of  injury. 

SECTION  III. 

Msinui  of  7W  Leitert,  hy  John  MmdM  SacckHu  M^D.  F.ILS. 
daiidjrom  ihi  Fields  qftJsbonp  om  ike  7tk  of  Nwfmber,  mud  4lm 
\$i  of  December,  1755. 

The  day  before  the  fatal  earthquake  the  atmosphere,  and  the 
light  of  the  sun,  had  the  appearance  of  clouds  and  notable  oflbs- 
cation,  and  more  strong  and  visible  at  the  actual  time  of  the  great 
shock»  which  was  by  undulation,  and  lasted  firom  six  to  eight  mi- 
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DUlcs.  It  rained  not  only  this  populous  city,  but  all  the  southern 
ptrt  of  the  GouDtry  of  £stnunadunij  and  a  great  part  of  the  king- 
dom of  Algarve.  The  earth  opened  in  fissures  iu  several  parts,  but 
neither  fire  nor  visible  smoke  came  out  of  it.  Tlie  water  in  the 
tea  rose  several  times,  and  in  a  few  minutes  made  three  fluxes  and 
refluxes,  rising  above  the  greatest  spring-tides  two  spawns  or  fifteen 
feet* 

SECTION  lY. 

Ahttract  f^  a  Leiier  from  Mr.  J.  Latham,  dated  at  Zsu-queira, 
Dee.  11,  1755,  io  his  Uncle  in  London, 

I  WAS  on  the  river  on  Saturday  the  1st  of  November,  with  a 
gentlcinan  going  to  a  village  three  miles  off.  In  a  quarter  of  an 
hoar  the  boat  made  a  noise  as  if  on  the  shore  or  lauding.  About 
fonr  or  five  minntes  after,  the  boat  made  a  noise  as  before,  which 
was  another  shake.  We  saw  the  houses  tumble  down  on  both  sides 
of  the  river.  In  Lisbon,  a  convent  on  a  high  hill  fronting  the  river, 
the  most  part  of  it  came  down,  a  great  many  were  killed  and  Imried 
IB  the  nitits;  many  tumbled  neck  and  heels  in  the  water,  others  ran 
down  to  the  river,  up  to  their  middle  and  necks.  A  strong  north- 
erly wind  blew  from  the  shore,  which  covered  the  water  with  dust, 
and  in  our  boat  we  could  scarcely  see  one  another ;  and  it  entirely 
hid  the  sun  from  us  for  some  time.  The  wind  soon  dispersed  the 
dus^  the  shaking  seemed  over.  In  about  three  quarters  of  an  hour 
we  came  to  the  village,  where  we  were  called  ashore,  and  met  se- 
veral gentlemen,  who  came  out  of  the  city  on  horseback,  but  so 
frighted,  that  they  did  not  know  what  was  the  matter.  In  a  quar- 
ter of  an  hour  after  our  landing,  the  village  was  alarmed  with  ano- 
ther shake.  We  got  down  to  por  boat ;  in  a  moment  the  river  rose 
so  high  as  obliged  us  to  take  to  our  heels,  and  run  for  our  lives 
Bto  the  fields  and  high  ground,  the  water  flowing  across  the  road, 
which,  from  the  low  tide,  was  above  a  quarter  of  a  mile ;  the  ships 
Were  whirled  about,  and  several  people  taken  into  the  water,  others 
driven  ashore  and  dashed  to  pieces.  From  the  high  grounds  we 
cottU  see  the  sea  at  about  a  miles  distance  come  nishing  in  like  a 
torreof,  though  agamst  wind  and  tide.  A  fine  new  stone  quay  in 
Labon,  where  the  merchants  land  their  goods,  where  at  that  time 
aboat  three  thousand  people  were  got  out  for  safety,  was  turned 
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bottom  upwards,  and  every  one  lost ;  nor  did  so  much  as  a  siogltf 
body  appear  aflemrards.  It  being  a  holiday,  great  numbers  of  the 
natives  being  at  their  devotion  in  convents  and  churches,  whose  large 
buildings  suffered  most,  it  was  computed  about  sixty  thousand  souls, 
and  a  hundred  and  odd  of  the  foreigners,  and  all  sorts  of  cattle, 
perished.  The  religious  houses  being  inuminated  with  wax-lights, 
and  the  images  dressed,  by  the  shakes  were  set  on  fire  by  night,  in 
several  places,  and  by  Monday  morning  entirely  consumed,  with  the 
rich  furniture  of  convent?,  nunneries,  and  nobility's  bouses,  and  all 
the  merchants  and  tradesmen's  goods,  besides  jewels,  gold,  plate, 
and  coined  money*  Tliere  have  been  a  great  many  shakes  by  nights 
and  days  i  even  on  the  8th  of  December  was  felt  a  strong  one  ;  it 
was  much  more  violent  iu  some  places  than  others.  The  ground 
was  opened ;  in  some  places  you  might  put  your  hand  down  broad* 
ways,  and  not  feel  the  bottom  with  a  long  stick.  A  sea-port,  called 
St.  Ubal's,  was  entirely  swallowed  up,  people  and  all* 

SECTION  V. 

Obsirvaiions  made  ai  Colares  *,  on  the  Earthquake  ai  Litban,  of  the 
Ui  of  November  1755,  by  Mr.  Sioqueler,  Consul  of  Hamburg. 

The  first  of  November,  the  day  broke  with  a  serene  sky,  the 
wind  continuing  at  east ;  but  about  nine  o'clock  the  sun  became  dim, 
and  about  half  an  hour  aAer  we  began  to  hear  a  rumbiuig  noise,  like 
that  of  carriages,  which  increased  to  such  a  degree  as  to  equal  the 
noise  of  the  loudest  cannon;  and  immediately  we  felt  the  first  shock, 
which  was  succeeded  by  a  second  and  third;  on  which,  as  also  on 
the  fourth,  were  seen  several  light  flames  of  fire  issuing  from  the 
sides  of  the  mountains,  resembling  what  is  observed  on  the  kindling 
of  charcoal*  In  the  spot  on  which  he  remained  till  the  thvd  shock 
was  over,  he  observed  the  walls  to  move  firom  east  to  west 

In  the  afternoon  of  the  31st  of  October,  the  water  of  a  fountain 
was  greatly  decreased ;  on  the  morning  of  the  1st  of  November  it 
ran  very  muddy,  and  after  the  earthquake  it  returned  to  its  usual 
state,  both  in  quantity  and  clearness.  Some  fountains,  after  the 
earthquake,  ran  muddy,  some  decreased,  others  increased,  others 

•  It  is  about  twenty  miles  from  Lbboo,  and  lies  l>ebind  the  rock^  alxMit  Cvo 
miles  from  the  iea«— Orig. 
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wen  dried  up ;  and  oDe,  that  with  the  earthquake  was  dried  up  en- 
ttrelyp  returned  two  days  after  to  its  usual  state.  In  some  places 
where  there  was  no  water^  springs  burst  forth,  which  coiUinued  to 
run*  On  the  spot  of  Varge,  and  river  of  Macaas,  at  the  time  of  the 
c«ithqnake»  many  springs  of  water  burst  forth,  and  some  spouted 
to  the  height  of  twenty-iive  palms ^  throwing  up  sand  of  Various. 
colours,  which  remained  on  the  ground.  On  tiie  hills  numbers  of 
rocks  were  split,  and  there  were  several  rents  in  the  ground,  but 
none  considerable.  On  the  coast,  pieces  of  rock  fell,  some  of  them 
very  large,  and  in  the  sea  sundry  rocks  were  broken :  the  mos^t 
noted  are  those  called  by  the  sailors  Sarithoes,  or  Biturecras,  of 
which  one  was  only  broken  off  at  the  summit^  the  other  all  to 
pieces. 

Between  tiiese  rocks  and  the  main,  the  coasting  vessels  sailed  at 
low  water ;  and  now  you  may  go  to  them  at  low  water,  without  wet« 
ting  your  feet.  From  the  rock  called  Pedra  de  Alvidrar,  a  kind  of 
parapet  was  )>roke  off,  which  issued  from  its  foundation  in  the  sea. 
In  a  swamp  or  lake^  which  received  a  good  deal  of  water  in  winter* 
and  was  not  dry  in  summer,  the  earth  rose;  for  there  is  now  scarcely 
the  appearance  of  a  hollow,  which  was  before  to  the  depth  of  six  or 
seven  palms ;  it  now  remains  even  with  the  adjacent  ground.  In 
other  places,  by  the  change  of  the  currents  it  appears  that  the 
earth  was  moved,  so  that  some  spots  are  more  elevated,  and  others 
more  depressed  than 'before. 

SECTION  VI. 

Cmcendng  the  Earthquake  at  Oporto  in  Portugal,  Nov*  I,  iJSS. 

By  a  Letter  from  that  place* 

Saturday,  November  ist^  we  had  such  a  terrible  earthquake 
here,  that  we  were  afrbld  of  being  swallowed  up  alive|  though  it  has 
done  but  very  little  damage.  It  began  at  about  half  an  hour  past 
oiiie  o'clock  in  the  morumg,  like  thunder,  pr  rather  the  rattling  of  a 
coach  over  stones ;  and  my  own  house,  as  well  as  most  other  peo- 
ple's, during  the  first  shock,  which  was  a  very  terrible  one  uideed, 
was  just  as  if  in  a  convulsion,  which  lasted  seven  or  eight  minutes, 
and  every  thing  shook  and  rattled  m  it  all  the  lime,  as  if  it  wa$ 

*  The  Portugaese  palm  is  aboat  nine  inches, ->Ori|^. 
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coming  down ;  which  frightened  people  so  much^  that  a  great  many 
ran  into  the  streets^  where  I  plainly  saw  the  earth  heave  up.  At  six 
o'clock  at  night  there  was  another  great  shock.  The  river  also  rose 
and  fell  surprizingly  every  quarter  of  an  hour,  and  upwards  of  four 
hours  at  leasts  four  or  five  feet«  and  sometimes  more  ;  and  some 
saw  the  river  io  some  places  open,  and  throw  out  a  vast  deal  of 
windy  which  was  very  terrifying. 

SECTION  VII. 

Ahstracl  of  Two  Letters  from  Mr.  Plummer,  Merchant  in  London, 
from  Oporto,  concerning  the  Earthquake  felt  there. 

This  moniing,  November  1, 1755,  between  nine  and  ten  o'clock, 
this  city  was  alanned  with  the  terrible  shock  of  an  earthquake,  which 
continued  violently  for  five  or  six  minutes,  but  has  done  no  further 
damage  than  the  overturning  some  pedestals  from  the  tops  of  some 
churches,  and  splitting  the  walls  of  some  old  houses.  The  shock 
was  perceived  in  the  river,  among  the  shipping,  by  a  sudden  flux 
fmd  reflux  of  the  tide,  but  no  damage  was  done.  During  the  time 
of  the  earthquake,  and  indeed  preceding  it,  was  heard  a  hollow 
dreadful  noise, 

SECTION  VIII. 

Abstract  of  a  Letter  from  Madrid  to  she  Spanish  Consul  in  London. 

November  l,  soon  aAer  ten  o'clock,  there  was  very  sensibly 
felt  a  great  earthquake :  according  to  the  common  opinion,  it  lasted 
five  or  six  minutes.  Every  pne  at  first  thought  that  they  were  seized 
with  a  swimming  in  their  heads ;  and  afterwards  that  their  houses 
were  falling.  The  same  happened  in  the  churches,  so  that  the 
people  trod  each  other  under  foot  in  getticg  out ;  and  those  who 
observed  it  in  the  towers  were  very  much  frightened,  thinking  that 
they  were  tumbling  to  the  ground.  It  was  not  felt  by  those  who 
were  in  their  coaches,  and  very  little  by  those  who  walked  on  foot. 
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8BCTION  IX. 

Of  ike  Earthquake  at  Cadiz,  November  I,  1755,  in  a  Letter  from 
Mr.  Beiyamin  Bewick,  Merchant  there* 

NoTBMBBR  1 J  just  before  ten,  the  whole  town  y/nM  shaken  with 
a  vkileot  earthquakef  which  lasted  above  three  minutes  and  a  lial^ 
The  water  in  the  cisterns,  which  are  underground,  washed  backward 
and  forward,  so  as  to  make  a  great  froth  upon  it.  Every  body  ran 
oat  of  the  booses  and  churches,  in  a  terrible  consternation,  but 
■o  dnoiagv  was  done,  as  all  the  buildings  here  are  excessively  strong. 
Ab  hour  aAer,  looking  out  to  sea,  we  saw  a  wave  coming  at  eighlt 
■ila  distance,  which  was  at  least  sixty  feet  higher  than  common* 
£veiy  body  began  to  tremble ;  the  ceotineb  left  their  posts,  and 
well  they  did :  it  came  against  the  west  part  of  the  town,  which  is 
very  rocky ;  the  rocks  abated  a  great  deal  of  its  force.  At  last  it 
came  apon  the  walls,  and  beat  in  the  breast^work,  and  carried  pieces 
of  e^t  or  ten  tons  weight,  forty  and  fifty  yards  from  the  wall,  and 
carried  away  the  sand  and  walls,  but  left  the  houses  standing,  so 
that  only  two  or  three  persons  were  drowned.  Every  one  now 
thought  the  town  would  be  swallowed  up;  for  though  this  was  run 
ol^  yet  with  glasses  we  saw  more  coming.  When  the  wave  was 
gone,  some  parts,  that  are  deep  at  low  water,  were  quite  dry,  for 
the  water  retired  with  the  same  violence  that  it  came  with.  These 
waves  came  in  this  manner  four  or  five  times,  but  with  less  force  each 
time ;  aad  about  one  the  sea  became  more  calm,  but  was  still  in  a 
boiling  motion.  Every  thing  was  washed  off  the  mole.  The  bay 
was  full  of  barrels,  and  boats,  and  timber ;  but  no  damage  was  done 
to  the  shipping.  The  walls  have  suffered  very  much.  Some  of  the 
towns  about  ns  have  suffered  a  great  deal  more  than  we,  b^  the 
of  houses  and  towers. 

SECTION  X. 


C^iie  Earthquake  at  CoiRk.  By  Dan  Aniomo  dPVUoa,  F.R.S. 

Notbmber  1,  we  had  here  an  earthquake,  the  violence  of  which 
was  not  inferior  to  that  which  swallowed  up  Lima  and  Callao,  in 
Pcra,  towards  the  end  of  October  1746.  It  happened  in  very  fine 
weather,  at  three  minutes  after  nine  in  the  morning,  and  continued 

D  4 


40  SXTENStVB  BABTHQUAKB  OF  1756. 

five  mioutesy  and  consequently  near  twice  as  long  as  that  of  Peni, 
the  duration  of  which  was  only  three  minutes.  If  every  thing  was 
not  destroyed  here,  it  seems  particularly  owing  to  the  solidity 
of  the  buildings.  The  inhabitants  had  scarcely  begun  to  recoTer 
from  their  first  terror,  when  they  saw  themselves  plunged  into  new 
alarms.  At  ten  minutes  aAer  eleven  they  saw  rolling  towards  the 
city  a  tide  of  the  sea,  which  passed  over  the  parapet  of  sixty  feet 
above  the  ordinary  level  of  the  water.  At  thirty  minutes  after 
eleven  came  a  second  tide ;  and  these  two  were  followed  by  four 
others  of  the  same  kind,  at  fifty  minutes  af)er  eievai,  at  twelve 
o'clock  thirty  minutes ;  one  o'clock  ten  minutes ;  and  one  o'clock 
fifky  minutes.  The  tides  continued,  with  some  intervals,  till  the  even- 
ing, but  lessening.  They  have  ruined  a  hundred  toises  of  the  ram- 
part; part  of  which  of  three  toises  length,  and  of  their  whole 
thickness,  were  carried  by  the  torrent  above  fifty  paces.  A  great 
numberof  persons  perished  on  the  causey,  which  leads  to  the  isle  of 
Lesu.  Seville  has  been  greatly  damaged.  St.  Lucar  and  Cheies 
have  likewue  suffered  much ;  and  Couel  is  said  to  be  entirely  de* 
stroyed. 

SECTION    XI. 

An  jiccotmi  of  the  Earthquakes  that  happeneJ  in  Barbary^  uulosedin 
a  Letter  Jrwn  General  Fowie,  Governor  of  Gibraltar.  Comrnu^ 
nicaied  by  PhiRp,  Lord  Viscount  Boyston,  F.JLS. 

At  Tetuan  the  earthquake  began,  the  1st  of  November,  at  ten 
in  the  morning,  and  lasted  between  seven  and  eight  minutes  i  during 
which  space  the  shock  was  repeated  three  different  times,  with  such 
violence,  that  it  was  feared  the  whole  city  would  fall  down;  but 
the  only  damage  that  resulted  was  the  opening  or  parting  of  some 
of  the  walls  of  sundry  houses.  It  was  likewise  observed,  that  the 
waters  of  the  river  Chico,  on  the  other  side  of  the  city»  and  those 
of  a  fountain,  appeared  very  red. 

At  Tangier,  the  earthquake  began  about  the  same  time,  but  lasted 
longer  than  at  Tetuan  ;  the  trembling  of  the  houses,  mosques, 
&c.  was  great,  and  a  large  promontory  of  an  old  building  near 
the  city  gate,  after  three  shocks,  fell  down  to  the  ground,  by 
which  five  shops  were  demolished ;  the  sea  come  up  to  the  very 
walls,  a  thing  never  seen  before,  and  went  down  directly  with  the 
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tame  rapidity  as  it  came  op,  as  far  as  the  plaee  where  the  large 
vessels  anchor  in  the  bay»  leaving  upon  the  mole  a  great  quantity  of 
sand  nod  fish.  These  commotions  of  the  sea  were  repeated  eighteen 
times>  and  continued  till  six  in  the  evening,  though  not  with  such 
violence  as  at  the  first  time.  The  fountains  were  dried  up,  so  that 
there  was  no  water  to  be  had  till  night ;  and  as  to  the  shore-side, 
the  waters  came  up  half  a  league  inland. 

At  Anila,  it  happened  about  the  same  time,  but  the  damage 
was  not  great.  At  the  coming  up  of  the  sea  seven  Moors,  who 
were  out  of  the  town«walls,  were  drowned ;  and  the  waters  came  in 
thipa^h  one  of  the  city  gates  very  far.  The  water  came  up  with 
mch  impetuosity,  that  it  lifted  up  a  vessel  in  the  bay,  which,  at  the 
wateni's  falling  down  to  its  centre  again,  fell  down  with  such  a  force 
i^pon  the  land,  that  it  was  broke  to  pieces,  and  a  boat  was  found  at 
the  distance  of  two  musket-shots  within-land  from  the  sea« 

At  Salle  there  happened  very  great  damage,  several  houses  having 
fidlen  down.  The  waters  came  up  with  such  rapidity,  that  they 
came  into  the  city,  and  at  their  falling  down,  great  quantites  of  fish 
were  found  in  the  streets,  and  many  persons  were  drowned ;  two 
fefvy*boats  overset  in  the  river,  -and  all  the  people  on  board  were 
abo  drowned ;  and  a  great  number  of  camels,  that  were  just  then 
going  for  Morocco,  were  carried  away  by  the  waters. 

At  Fez,  vast  numbers  of  houses  fell  down,  and  a  great  many  people 
were  buried  under  the  ruins.  At  the  Scloges,  a  place  where  the 
barbarians  live,  not  far  from  Fez,  a  mountain  broke  open,  and  a 
stream  issued  out  as  red  as  blood. 

At  Mequinex,  a  vast  number  of  houses  fell  down,  aud  a  great 
many  people  of  both  sexes  were  buried  under  their  ruins  ;  the  coi^ 
lent  of  the  Franciscan  friars  fell  down  to  the  ground,  but  the  friais 
were  saved. 

At  Saffcj  several  houses  fell  down,  and  the  sea  came  up  as  far  as 
the  great  mosque,  which  is  at  a  great  dbtance  from  the  sea. 

At  Morocco,  by  the  falling  down  of  a  great  number  of  houses 
many  people  lost  their  lives ;  and  sibout  eight  leagues  from  this  city, 
the  earth  opened,  and  swallowed  up  a  village,  with  all  the  inhabit 
1ants,«(who  were  known  by  the  name  of  the  sons  of  Busunba)  to  the 
number  of  about  eight  or  ten  thousand  persons,  with  their  cattle  of 
all  sorts  as  camels,  horses,  horned  cattle,  &c.  and  soon  after  the 
earth  was  closed  again,  in  the  same  manner  as  it  was  before. 
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At  Fez  and  Meqiiines»  on  the  18th  of  November  there  happened 
another  earthquake,  which  was  more  'violent  than  the  first,  and 
lasted  tiU  break  of  day  the  igth  ;  during  which  time  great  numbers 
of  houses  fell  down  at  Fez ;  many  people  of  both  sexes  were  buried 
under  their  ruins ;  and  as  to  Mequiaez,  there  are  but  few  houses 
left  standing.  The  people  killed  by  the  falling  of  the  houses,  be- 
sides the  wounded,  are  numl>erless  ;  and  in  the  part  of  the  town 
called  the  Jews'  Habitation,  only  eight  persons  were  saved. 

At  Sarjoti  Hills,  one  of  the  hills  was  rent  in  two ;  one  side  of 
which  fell  on  a  large  town,  where  there  was  the  famous  sanctnary 
of  their  prophet,  known  by  the  name  of  Muby  Teris  ;  and  the  other 
side  of  the  said  hill  fell  down  on  another  large  town,  and  both 
towns  and  the  inhabitants  were  all  buried  under  it. 

The  famous  city  of  Tssso  was  wholly  swallowed  up ;  no  remains 
left. 

This  last  earthquake  was  likewise  felt  at  Tetuan  and  Tangier, 
but  without  any  other  damage  than  that  the  f  ountahu  of  Tangier 
were  dried  up  for  tweoty-four  hours. 

SECTION  XII* 

Of  the  Earthquake  in  the  Island  of  Madeira,  Nov.  I,  1755,  in  a  Letter 
from  Dr.  Thomas  Heberden^  to  his  Brother  Dr.  Wnu  Heberden, 
F.R.S. 

November  1,  17^5,  in  the  city  of  Funchal,  on  the  bland  of 
Madeira,  at  half  an  hour  past  nine  o'clock  in  the  morning,  was  per- 
ceived  a  shock  of  an  earthquake.  The  first  notice  was  a  rumbling 
noise  in  the  air,  like  that  of  empty  carriages  passing  hastily  over  a 
stone  pavement  i  immediately  the  floor  moved  with  a  tremulous 
motion,  vibrating  very  quickly :  the  windows  rattled,  and  the  whole 
house  seemed  to  shake.  The  shcKk  lasted  a  full  minute  i  during 
which  the  vibrations,  tliough  continual,  abated  and  increased  twice 
very  sensibly,  in.pciot  of  force.  The  noise  in  the  air,  which  bad 
preceded  the  shocks  continued  to  accompany  it ;  and  lasted  some 
seconds  after  the  motion  of  the  earth  had  entirely  ceased ;  dying 
away  like  a  peal  of  distant  thunder  rolling  through  the  air.  The  di- 
rection of  the  shock  seemed  to  be  from  east  to  west. 

About  an  hour  and  half  aAer  the  shock  had  ceased,  the  sea, 
which  was  quite  calm^  was  observed  to  retire  suddenly  some  paces, 
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and  rising  with  a  great  swell,  without  the  least  noise,  as  suddenly 
adfancing,  overflowed  the  shore,  and  entered  into  the  city.  It  rose 
full  fifteen  feet  perpendicular,  above  high  water  mark,  though  the 
tide,  which  ebbs  and  flows  here  seven  feet,  was  then  at  half  ebb. 
The  water  inunediately  receded  again,  and  after  having  fluctuated 
four  or  five  times  between  high  and  low  water  mark,  the  undulations 
cootioually  decreasing,  it  subsided,  and  the  sea  remained  calm. 

In  the  uorthem  part  of  this  island  the  inundation  has  been  more 
viulent,  the  sea  there  retirbg  at  first  above  one  hundred  pices,  and 
suddenly  returning,  overflowed  the  shore,  destroying  or  damaging 
several  houses  and  cottages,  forcing  open  doors*  and  breaking  down 
the  walls  of  several  stores  or  magazines,  and  carrying  away  in  its  re- 
cess a  considerable  quantity  of  grain,  &c.  Great  quantities  of  fish 
were  left  on  the  shore,  and  in  the  streets  of  the  village  of  Machico. 
All  this  has  been  the  efllect  of  one  sole  uudulation  of  the  sea,  it 
never  flowing  afterward  so  high  as  high-water  mark ;  though  it  con- 
tinued fluctuating  much  longer  there,  before  it  subsided,  than  here 
atFunchal,  as  the  fluctuation  and  swell  was  mach  greater  here 
than  it  had  been  fiirther  to  the  westward,  where  in  some  places  it 
has  been  hardly,  if  at  all,  perceptible. 

SECTIOX    XIII. 

Cffthe  late  Earthquaies  of  Nw-  1,  and  Dec  9,  1755,  as  felt  ai  Ifeuf^ 
ckaieit  inSwiiserland.    By  Mons.  De  Fauiraverif  P,  R.  S. 

The  dreadful  earthquake  of  the  1st  of  November  last  has  been 
perceived  even  in  this  couutrv,  though  very  faintly..  It  turned  some 
of  our  rivers  suddenly  muddy,  wkbout  any  rain,  and  swelled  our 
lake  of  Neufchatel  to  the  height  of  near  two  feet  above  its  natural 
lefel,  for  the  space  of  a  few  hours. 

The  9th  of  this  month  (Dec.)  we  felt  a  much  more  severe  sliock 
of  an  earthquake.  It  happened  a  little  before  three  o'clock  in  the 
afteroopn,  with  a  vibratory  motion  from  west  to  east,  and  a  third 
from  west  to  east  again.  Some  chimnies  fell  in  at  Cndefrin ;  the 
bell  in  the  tower  at  Momt  rung  two  strokes.  The  shock  was  severer 
in  lofty  places  than  it  was  in  low  grounds.  The  lake  of  Morat,  uxkn 
mediately  after  the  earthquake,  sunk  three  inches,  and  remains 
still  in  the  same  depression.  The  same  eatthquake  was  felt  the 
same  day,  at  the  same  hour,  at  Basil,  Berne,  Fribourg.  Geueva^ 
and  all  over  Swissertand  i  as  likewise  at  Besan^on,  in  France. 
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SECTION    XIV. 

0/ the  Earthquaie  felt  ai  Geneva,  Dec.  9,  1755,  hy  Mwu.  Tremble^. 

The  earthquake  of  November  1,  wad  felt  at  Lyons.  It  is  said 
that  the  waters  retired  for  some  moments  at  the  end  of  the  lake  of 
Geneva;  and  that  a  motion  was  obiterved  in  those  of  the  lake  of 
Zurich.  Ou  the  9th  of  this  month  (December)  a  little  before  half 
an  hour  after  two  in  the  afternoon,  in  very  fine  and  very  calm  wea- 
ther, there  was  felt  here  in  all  the  houses  in  general  a  very  great 
shock  of  an  earthquake  ;  but  it  did  no  damage.  Hie  motion  was 
particularly  remarked  in  looking-glasses  and  windows.  Those  who 
were  sitting  perceived  that  tiieir  chairs  shook ;  and  mauy  thought 
that  tiiey  were  going  tq  fall.  The  sick  felt  the  motion  in  their  beds. 
The  bells  iu  the  rooms  of  several  houses  rang.  The  bell  of  the 
clock  in  the  tower  of  the  isle  of  Rhone  rung  several  times.  The  mo- 
tion was  felt  even  on  the  ground-floor  of  houses.  It  was  felt  at  Nion, 
Morges,  Lausanne,  Berne,  Zurich,  and  perhaps  more  strongly  than 
here.  Three  shocks  were  in  fact  felt  within  the  space  of  about  a 
minute.  During  the  first  a  noise  was  heard  like  that  of  a  cart 
passing  over  a  pavement. 

SECTION  XV, 

Of  the  Earthquake  feU  at  Boston  in  New-England,  Nov.  18,  1755. 
Commmdcaied  ly  John  Hyde,  Esq.  F.R.S. 

•  Tuesday,  November  18,  1755,  about  half  an  hour  past  four  in 
the  morning,  Mr.  H.  was  awaked  by  the  Uiaking  of  his  bed  and 
the  house ;  the  cause  of  which  lie  immediately  concluded  could  be 
nothing  but  an  earthquake,  having  experienced  one  before.  The 
trembling  continued  about  two  muiutes.  Near  one  hundred  chim* 
Dies  are  levelled  with  the  Tooh  of  the  houses ;  many  more,  probably 
not  fewer  than  twelve  or  fifteen  hundsed,  are  shattered,  and 
thrown  down  in  part;  so  that  in  some  places,  especially  on  the 
low  loose  ground,  made  by  encroachments  on  the  harbour,  the 
streets  are  almost  covered  with  the  bricks  that  have  fallen.  Some 
chimnies,  though  not  thrown  down,  are  dislocated  or  broken  several 
feet  from  the  top,  and  partly  turned  round  as  on  a  swivel ;  some  are 
shoved  on  one  side  horizontally,  jutting  over,  and  just  nodding  to 
their  fall ;  the  gable  ends  of  several  brick  buildings,  perhaps  twelve 
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or  fifteen,  are  thrown  down,  and  the  roofs  of  some  bouses  are  quite 
broken  in  by  the  fall  of  tlie  chimnies ;  some  pumps  suddenly  dried 
up,  the  convulsions  of  the  earth  having  choaked  the  springs  that 
supplied  them,  or  altered  their  course.  Many  clocks  were  also 
stopped  by  being  so  violently  agitated. 

SECTION  XVI. 

0/ tie  Earthquake  felt  in  New  York,  Nov.  18, 1755,  in  a  Letter  from 

CadwaUader  Colden,  Esq. 

A  FBW  minutes  past  four  in  the  niomiog,  Mr.  C.  was  .awaked 
with  the  shock  of  the  earthquake.  He  plainly  heard  the  noise  like 
that  of  carts  on  pavements,  going  to  the  eastward,  with  now  and 
then  a  noise  like  the  explosion  of  a  great  gun  at  a  dbtance.  It  was 
felt  about  four  o'clock  at  Philadelphia^  and  half  after  four  at  Boston, 
and  was  more  violent  to  the  eastward  than  the  westward,  and  there 
was  an  eruption  at  a  place  called  Scituate,  about  twenty  or  thirty 
miles  to  the  southward  of  Boston.  The  summer  and  autumn  had 
been  nnnsnaliy  dry  for  some  days  before  the  eartliquake,  though 
the  sky  was  perfectly  calm  and  serene,  the  air  was  so  light,  that  the 
smoke  of  the  town  by  falling  down  was  offensive  to  our  eyes  as  we 
walked  the  streets.  In  the  last  remarkable  earthquake,  wbich  hap- 
pened about  seventeen  years  before,  and  nearly  at  the  same  time  of 
the  year,  the  weather  preceding  it  was  much  the  same  as  now,  at- 
tended with  the  falling  of  the  smoke  of  the  town. 

SBCTION  xvii. 

Of  the  Barthguakefelt  in  Benmyhama,  Nov,  18,  17^5,  in  a  Letter 

to  Mr.  Peter  ColUmon,  F.R.S. 

About  four  o'clock  this  province  was  pretty  generally  alarmed 
with  the  shock  of  an  earthquake.  It  gradually  increased  for  one 
minute  to  such  a  degree  as  to  open  the  chamber  door^  by  drawing 
the  lK>lt  of  the  lock  out  of  the  staple.  Some  people  tliougbt  they 
fdt  its  continuance  five  or  six  minutes,  but  the  writer  thinks  it  did 
aot  exceed  one,  nor  was  it  less.  He  felt  the  shock  of  the  two  earth- 
quakes in  England ;  but  they  were  little  in  comparison  to  this. 

[PhiL  Trans,  ahidged,  Vol  X] 
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CHAP.  XXI. 

ACCOUNT  OF  THB  PRECEDING  EARTHQUAKE  AS  FELT  IN  THE 

LEAD  MINES  IN  DEttBYSHlRB. 


W  E  have  purposely  made  this  a  separate  diapter^  as  relating  to 
a  particular  part  of  our  own  country,  which  to  a  certain  extent  on 
land,  and,  as  will  be  perceived  iu  the  ensuing  chapter,  to  a  greater 
extent  oo  water^  was  a  common-sufferer.— £</ilor. 

The  following  is  an  account  of  the  earthquake^  which  happened 
at  the  lead  mines  on  Eyam-edge  in  the  peak  of  Derbyshire,  on  Sa- 
turday the  J  St  of  November  1755,  about  eleven  o'clock  in  the 
forenoon. 

Francb  Mason,  the  overseer,  says.  That  he  sat  in  a  little  room, 
about  forty  yards  from  the  mouth  of  one  of  the  engine  shafts.  He 
felt  one  shock,  which  very  sensibly  raised  him  up  in  his  chair,  and 
caused  several  pieces  of  lime  or  plaster  to  drop  from  the  sides  of 
the  room.  In  a  field  about  three  hundred  yards  from  the  mines, 
there  had  happened  a  chasm  or  cleft  on  the  surface  of  the  earth, 
which  was  supposed  to  be  made  at  the  same  time  he  felt  the  shock ; 
its  continuation  from  one  end  to  the  other,  was  near  a  hundred  and 
fifty  yards,  being  parallel  to  the  range  of  the  vein  on  the  north  side ; 
the  depth  of  it  was  about  eight  or  sme  inches,  and  its  diameter 
four. 

Two  miners  say,  that  at  the  aforesaid  time  they  were  employed 
in  carting,  or  drawing  along  the  drifts,  the  ore  and  other  minerab  to 
be  raised  up  the  shafts.  Hie  drift  where  they  were  workuig  is  about 
sixty  fathoms,  or  a  hundred  and  twenty  yards  deep,  and  the  space 
of  it  from  one  end  to  the  other  upwards  of  fifty  ^ards.  They  were 
suddenly  surprised  by  a  shock  which  greatly  terrified  them.  They 
durst  not  attempt  to  climb  the  shaft,  lest  that  should  be  running 
in  on  them,  but  consulted  what  means  to  take  for  their  safety. 
While  they  were  thiiikiog  of  some  place  of  refuge,  they  were  alarmed 
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by  a  shock  much  more  violent  thao  tbe  former ;  which  pat  them  iii 
such  a  comtemation^  that  they  both  raa  precipitately  to  the  other 
end  of  the  drif\.  Soon  after  they  were  again  alarmed  by  a  third 
shock ;  which,  after  an  interval  of  about  four  or  five  niiuutes,  was 
succeeded  by  a  fourth;  and  about  the  space  of  time  after,  by  a 
fifth ;  none  of  which  were  so  violent  as  the  second.  Thev  heard 
after  every  shock  a  loud  rumbling  in  the  bowels  of  the  earth>  which 
coBtioued  for  about  half  a  minute,  gradually  decreasing,  or  appear* 
iug  at  a  greater  distance.  They  imagined,  that  the  whole  space  of 
time,  from  the  first  shock  to  the  last,  was  about  twenty  minutes. 
They  reaiaiDed  about  ten  minutes  in  the  mine  after  the  last  shock ; 
wlieii  they  thought  it  advisable  to  examine  the  passages,  and  to 
get  otit  of  the  mine,  if  possible.  As  they  went  along  the  drifts,  they 
observed,  that  several  pieces  of  minerals  had  dropped  from  the 
sides  and  roof,  but  all  the  shafts  remained  entire,  without  the  least 
discomposure.  The  space  of  ground  at  the  mines,  wherein  it  was 
felt,  was  nine  hundred  and  sixty  yards,  being  all  that  was  at  that 
time  in  worlu  [Pit/.  Trans*  Air*  Fol*  X.2 


CHAP.  XXII. 

SXTRAORDINART  AGITATION  OF  THE  WATERS  IN  VARIOUS 
PARTS  OP  OUR  OWN  AND  FOREIGN  COUNTRIES,  BOTH  IN- 
LAND AND  MARITIME,  ACCOMPANYING  THE  GENERAL 
EARTHQUAKE  OP  TQE  TWO  PRECEDING  CHAPTERS. 


SECTION  1. 

Ji  PorUmoutk^  in  Hampshire,    By  Mr,  John  Robertson^  F.AS* 

On  Saturday,  November  1,  1755,  about  tbrrty^five  mmutes  after 
ten  in  the  morning,  there  was  observed  in  the  doek«yard  at  Ports- 
mondi,  ao  extraordinary  motion  of  the  waters  in  the  north  dock, 
and  in  the  basin,  and  at  two  of  the  jetty-heads.  In  the  north 
dock,  whose  length  b  about  229  feet,  breadth  74  feet,  and  at  that 
time  about  17|  feet  depth  of  water,  shut  in  by  a  pair  of  strong 
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gates,  well  secured,  his  majesty's  ship  the  Gosport  of  40  guns,  was 
just  let  10  to  be  docked,  and  well  stayed  by  guys  and  hawsers.  On 
a  sudden  the  ship  ran  backwards  near  three  feet,  and  then  forwards 
as  much,  and  at  the  same  time  she  alternately  pitched  with  her  stem 
and  heaid  to  the  depth  of  near  three  feet ;  and  by  the  libration  of  the 
waterj  the  gates  alternately  opened  and  shut,  receding  from  each 
other  near  four  inches. 

In  the  basin,  whose  length  is  about  240  feet,  breadth  220  feet, 
and  at  times  about  .17  feet  depth  of  water,  shut  in  by  two  pair  of 
gates^  lay  the  Berwick  of  70  guns,  the  Dover  of  40  guns»  both  in  a 
direction  nearly  parallel  to  the  Gosport ;  and  a  merchant  ship  of 
about  600  tons,  unloading  tar,  lying  in  an  oblique  direction  to  the 
Others.  These  ships  were  observed  to  be  agitated  in  like  manner 
with  the  Gosport,  and  the  tar-ship  to  roll  from  aide  to  side:  the 
swell  of  the  water  against  the  sides  of  the  basin  was  observed  to  be 
nine  inches ;  one  of  the  workmen  measured  it  between  the  librations. 

The  Nassau,  a  70  gun  ship,  lying  along  side  a  jetty  head,  between 
the  north  dock  and  the  basin ;  also  the  Duke,  a  90  gun  ship,  lyin^ 
against  the  next  jetty-head,  to  the  southward,  both  in  a  direction 
nearly  at  right  angles  to  the  others,  were  observed  to  be  rocked  in  the 
same  manner,  but  not  quite  so  violently :  these  two  ships  lay  in  the 
harbour.  The  dock  and  basin  lie  nearly  east  and  west,  on  the  west 
side  of  the  harbour. 

SECTION  11. 

In  Suuex,  and  the  Southern  Parts  of  Sunreg^    By  Philip  Carteret 

Webb,  Esq.  F.R.S. 

In  his  garden  at  Busbridge,  near  Godalmin  in  Surrey,  on  Satur. 
day  the  first  of  November  1755,  at  half  an  hour  after  teu  in  the 
forenoon,  Philip  Smith,  John  Street,  and  John  lohiison,  the  gar- 
deners, were  alarmed  by  a  very  unusual  noise  in  the  water,  at  the 
east  end  of  the  long  canal,  near  which  John  Street  and  John  John- 
son were  then  at  work.  On  looking  that  way,/  they  observed  the 
water,  in  that  part  of  the  canal,  in  great  agitation,  attended  with  a 
considerable  noise.  The  water  soon  raised  itself  in  a  htnp  or  ridge, 
extendmg  lengthwise  about  thirty  yards,  and  between  two  and  three 
feet  above  the  usnal  level  of  the  water ;  after  which  the  heap  or 
ridge  heeled  or  vibrated  towards  the  north,  or  left  side  of  the  canal. 
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witb  great  force,  and  flowed  about  eight  feet  over  the  grass  walk  oo 
that  side  of  the  canal,  quite  up  to  the  arch.  On  the  water's  retuniing 
back  into  the  eaual,  it  again  raised  itself  into  a  heap  or  ridge  in  the 
middle;  after  which  the  heap  or  ridge  heeled  or  vibrated  with 
greater  force  towards  the  south,  or  right4iaud  side  of  the  canal,  and 
toired  overihe  grass-walk,  and  through  the  rustic  arch  on  that  side ; 
and  drove  a  small  stream  of  water,  which  runs  through  it,  thirty-six 
feet  back  upwards,  towards  its  source.  Duriug  this  latter  motion, 
the  bottom  of  the  canal,  on  the  north  side,  for  several  feet  in 
width,  was  quite  bare  of  water.  The  water  being  returned  into  the 
canal,  the  vibrations  became  less  and  less,  but  so  strong  as  to  make 
the  water  flow  several  times  over  the  south  bank  of  the  canal,  which 
is  not  so  high  as  the  north  bank.  In  about  a  quarter  of  an  hour 
(rom  the  first  appearance  the  water  became  quiet  and  smooth  as 
before.  The  motion  of  the  water  was,  during  the  whole  time,  at« 
tended  with  a  great  perturbation  of  the  sand  from  the  bottom  of  the 
canal,  and  with  a  great  noise,  likened  by  tlie  gardeners  to  that  of 
water  tuniuig  a  milt.  During  the  ^vhole  time  the  weather  was  re- 
aarkably  still,  there  not  being  the  least  wind  ;  and* there  was  no 
tremor  or  motion  of  the  earth  felt  on  the  skies  of  the  canid. 

The  canal  is  near  seven  hundred  feet  long  from  west  to  east,  and 
is  about  fifty-eight  wide:  there  is  a  small  spring  which  .constantly 
rans  through  it.  The  water  at  the  east  end,  where  ^his  appearance 
was  obse;rved,  usually  pens  froqi  two  to  four  feet,  being  ^gradually 
deeper  to  the  w£8t  end,  where  it  pens  to  about  ten  feet^  No  mo- 
tk)o  was  taken  notice  of  in  the  water  sit  the  west  end  of  the  canal, 
the  first  vibration,  which  drove  the  water  over  the  grass-walks,  was 
from  south  to  north.  The  grass-walk  on  the  north  side  of  the  east 
end  of  the  canal  is  fourteen  iuches,  and  that  on  the  south  side  about 
tea  inches  higher  than  the  \juual  level  of  the  water :  the  highest 
part  of  the  walk,  over  which  the  water  flowed^  b  about  twenty 
inches  above  the  water-level. 

Mr.  W.  was  informed,  that  the  water  was  affected  about  the  same 
time  in  the  following  places.  In  a  mill-pond,  at  Medhurst  in  Sussex, 
the  sudden  agitation  and  swell  of  the  water  rolling  toward  the  mill 
was  so  remarkable,  that  the  miller  imagined  a  sluice  bad  been 
opened  at  the  upper  end  of  the  pond,  and  had  let  a  back-water 
into  it ;  but  on  search  it  was  found  to  be  shut  as  usual.  Below  the 
oiiQ  the  swell  q(  water  was  so  great,  as  to  drive  the  stream  upwards 
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back  into  the  conduit  of  the  mill.  At  Lee,  in  the  parbh  of  Whit- 
ley,  in  Surrey,  about  five  miles  from  Busbridge,  between  Busbridge 
and  Medhurst ;  the  water  in  a  canal  or  |M>nd  belonging  to  Mr.  Luff 
was  so  violently  agitated,  that  the  gardener,  on  the  first  appearance, 
ran  for  help,  tliiuking  a  number  of  otters  were  under  the  water  de- 
stroying the  fish.  In  a  mill-pond,  near  Guildford  in  Surrey,  a  like 
swell  and  agitation  of  the  water  wa^»  observed  by  several  persons, 
one  of  whom  stood  all  the  time  on  a  bridge  of  wood,  over  the  pond. 
Not  the  least  tremor  or  motion  of  the  earth  was  felt  in  any  of  these 
places,  or  at  the  bridge  at  Guildford. 

SECTION   111. 

9 

^In  the  Parish  of  Cohham.  By  Swithin  Adee,  o/Guildford,M,D,  F.R,S, 

A  MAN,  in  the  parish  of  Cobbara,  was  watering  a  horse  in  hand, 
at  a  pond  close  by  the  house,  which  is  fed  by  springs,  and  had  no 
current.  The  time  he  fixes  was  about  ten  in  the  morning,  but  their 
clock  goes  too  slow.  While  the  horse  was  drinking,  the  \iater  ran 
away  from  the  horse,  and  moved  towards  the  south  with  swiftness, 
and  in  such  a  quantity,  as  led  the  bottom  of  the  pond  bare  ;  th<^n 
returned  with  such  impetuosity,  as  made  the  man  leap  backwards, 
to  secure  himself  from  the  sudden  approach  of  the  water.  It  went 
back  again  to  the  south,  with  a  great  swell,  and  returned  again. 
On  inspecting  the  place.  Dr.  A.  found  the  water  must  have  risen 
above  one  foot.  Tlie  ducks  were  alarmed  at  the  first  ugitation,  and 
'  flew  all  instantly  out  of  the  pond.  The  man  observed,  that  there 
was  a  particular  calm  at  thb  time  of  day.    It  should  be  observed 

that  there  were  two  fluxes  and  iwo  refluxes  seen  distinctly. 

•  •  • 

SECTION  IV. 

M  Medhurst     By  Mr.  John  Hodgson* 

As  to  the  ponds  near  Medhurst,  every  Ix^y  agrees^  that  there 
was  an  extraordinary  swelling  of  the  water.  The  water  was  thrown 
several  feet  above  its  banks,  both  at  North*  mill,  at  Soutfa*pond, 
and  the  pond  in  Lord  Montacute's  park  ;  and  at  the  first  of  these, 
on  its  retreaty  left  some  fishes  on  dry  hind. 
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SECTION   ▼. 

jii  Cranhrook^  in  Kent.  By  Wm.  Tempest,  Esq,  F.R.S. 

Thb  people  here  are  very  much  alarmed  on  account  of  an  eAxt^\* 
qvike,  which  happened  last  Satiuday  ^November  the  1^).  I  i^t 
•olliiiig  of  it,  but  sc^me  people  fiin^ued  tliey  did.  J  do  not  hear  that 
the  earth  moved ;  only  the  waters  of  several  ponds,  in  this  and  the 
adjacent  parishes,  were  in  such  motion,  that  they  overflowed  their 
banks,  then  returned  back,  and  overflowed  the  other  side. 

SECTION  VI. 

Near  Tunbridge.     By  John  Pringle,  M.D.  F.R.S» 

The  pood  at  Eaton*bridge,  near  Tunbridge,  is  about  an  acre  ii^ 
stse,  amd  across  it  is  a  post  and  rail,  which  is  almost  quite  covered 
by  the  water.  Some  people  beard  a  noise  in  the  water^  and  ima- 
gining something  had  tumbled  in,  ran  to  see  what  was  the  matter; 
«heo«  to  their  surprise,  they  saw  the  water  open  in  the  middle,  so 
as  that  they  could  see  the  post  and  rail  a  good  way  down,  almost  to 
the  bottom,  and  the  water  dashing  up  over  a  bank  about  two  feet 
high,  and  perpendicular  to  the  pond.  This  it  did  several  times, 
ankiog  a  great  noise.  They  did  not  feel  the  least  motion  on  the 
ibore,  nor  was  there  any  wind,  but  a  dead  calm. 

# 

SECTION  VII. 

In  the  Biver  Thames,  near  Botherhithe.     By  Mr,  Henry  Mills^ 

Being  io  one  of  his  barges,  unloading  some  'timber,  between 
eleven  and  twelve  o'clock^  he  was  surprised  by  a  sudden  heaving 
up  of  the  bar^  from  a  swell  of  the  water,  not  unlike  what  happens 
when  a  ship  is  launched  from  any  of  the  the  builders'  yards  iii  the 
aei^boarfaood.  After  the  barge  had  alternately  risen  and  sunk 
tbiee  or  four  times,  ^ith  a  motion  gradually  decreasing!  the  water 
became  quiet  again. 

SECTION    VIII. 

In  Peerlest  Pool,  near  Old'Street,  London.    By  Thot,  Birch,  D.  D. 

Secretary  to  the  Boyal  Society, 

Oh  the  reports^  received  from  several  gentlemen,  that  the  agi- 
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tation  of  the  waters  observed  in  many  parts  of  England,  Scotland, 
Ireland,  Hollandt  &c.  on  Saturday,  November  1,  1755,  had  been 
likewi&e  noticed  in  Peerless  Pool,  near  Old-street  road,  being  curious 
to  have  as  authentic  and  circumstantial  an  account  as  possible  of  a 
fact,  which  be  had  not  heard  to  have  been  remarked  in  any  other 
part  of  London  or  its  suburbs.  Dr.  B.  went  thither  on  Saturday , 
December  6,  1755,  and  took  down  the  following  particulars  re- 
lating to  it,  from  the  mouth  of  oue  of  the  two  waiters  there,  who 
were  eye-witnesses  of  it.  He  being  engaged  between  the  hours  of 
ten  and  eleven  in  the  morning,  with  his  fellow-waiter,  in  some  bu- 
siness near  the  wall  inclosing  the  ground,  which  contains  tlie  fish- 
pond, and  accidentally  casting  his  eye  on  the  water,  was  surprised 
to  see  it  greatly  moved  without  the  least  cpparent  cause,  as  the  air 
was  quite  calm.  This  occasioned  him  to  call  to  his  companion  to 
take  notice  of  it,  who  at  first  neglected  it,  till  being  urged  to  attend 
to  so  extraordinary  an  appearance,  he  was  equally  struck  with  the 
sight  of  it.  Large  waves  rolled  slowly  to  and  from  the  bank  near 
them,  at  the  east  end,  for  some  time,  and  at  last  left  the  bed  of 
the  pond  dry  for  several  feet,  and  in  their  reflux  overflowed  the 
bank  ten  or  twelve  feet,  as  they  did  the  opposite  one,  which  was 
evident  from  the  wetness  of  the  ground  about  it.  This  motion  having 
continued  five  or  six  minutes,  the  two  waiters  stepped  to  the  cold 
bath,  near  the  fish-pond,  to  see  what  passed  there  ;  but  no  motion 
was  observed  in  it  by  them,  or  by  a  gentleman  who  had  been  in  it, 
and  was  then  dressing  himself,  and  who,  on  being  told  of  the  agi* 
tation  in  the  fish-pond,  went  directly  thither,  with  the  waiters,  and 
was  a  third  witness  of  it.  On  the  ceasing  of  it,  they  all  three  went 
to  the  pleasure-bath,  between  which  and  the  fish-pond,  the  cold-bath 
is  situated ;  but  they  found  the  said  pleasure-bath  then  motionless, 
but  to  have  been  agitated  in  the  same  manner  with  the  fish-pond, 
the  water  having  left  plain  marks  of  its  having  overflowed  the  banks, 
and  risen  to  the  bushes  ou  their  sides.  The  motion  in  the  fish-pond 
had  been  also  observed  by  some  persons  in  a  house  belonging  to 
Mr.  Kemp,  the  master  of  Peerless  Pool,  situated  at  a  small  distance 
from  that  pond,  and  commanding  a  full  view  of  it. 

SECTION  IX. 

At  Rochford,  in  Essex.    By  ike  Rev.  Mr.  Thomlinson. 
At  a  pond  m  a  close  of  Mr.  Sly's,  adjoining  to  the  chnrch-yard. 
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the  water  was  observed  to  flow  a  considerable  way  up  the  mouth  of 
tlie  pood,  aad  then  retaniing,  to  flow  up  the  opposite  side,  repeating 
this  sort  of  motion  for  about  a  quarter  of  an  hour.  The  motion 
of  the  water  in  the  pond  was  only  from  east  to  west,  and  from  west 
to  east,  alternately. 

SECTION  %. 

ht  Berkshire,  mar  Reading,    By  Mr.  Richard  Phillips, 

On  the  1st  of  November  1 755,  at  about  eleven  o'clock  in  the 
morning,  as  Mr.  Paanceforth's  gardener  was  standing  by  a  fish-pond 
in  the  garden,  he  felt  a  most  violent*  trembling  of  the  earth,  di- 
rectly under  his  feet,  which  lasted  upwards  of  lif^y  seconds  ;  imme- 
dateiy  after  which  he  observed  that  the  water  in  the  pond  was  in 
I  very  oniisual  motion,  and  suddenly  thrown  on  the  opposite  side, 
leaving  that  on  which  he  stood  quite  dry,  for  the  space  of  two  yards, 
and  coothiQed  in  that  state  for  about  two  mmutes,  when  it  returned  as 
Wfore,  and  collecting  in  or  near  the  middle  of  the  |K>nd,  rose  about 
twenty  inches  above  the  level  of  the  water  on  each  side,  and  con- 
tinned  so  for  two  mhintes  in  violent  agitation,  which  the  gardener 
described  to  be  like  the  boiling  of  a  pot 

At  the  same  time  Captain  Clarke,  at  Caversham,  in  Oxfordshire, 
a  mile  distant  from  Reading,  was  alarmed  with  a  very  great  noise, 
as  if  part  of  the  house  had  been  falling  down ;  on  examination 
however  it  did  not  appear  that  the  house  was  at  all  damaged ;  but  a 
viae,  wUch  grew  against  it,  was  broken-off,  and  two  dwarf  trees^ 
mdi  as  are  used  m  espalier  hedges,  were  split  by  the  shock« 

SECTION  XI. 

/«  OxfitrdsUre,  at  Shu-hwrn  Castle,  the  Seat  of  the  Earl  of  Maples- 
JIM,  Fr0g.  R,  S,  Communicated  by  his  Son,  the.  Lord  Fiscount 
Parker,  F.  R.S.  then  on  the  spot. 

On  Saturday,  November  1»  a  little  after  ten  o'clock  in  thefore- 

•  Vfe  luiTealreadj  Doticed,  from  (he  same  authentic  journal,  a  similar  trt^ 
aoar  of  the  earth  in  another  part  of  our  native  island,  in  the  preceding 
chapter.  The  Editor  of  the  original,  unmindful  of  this  last  communication, 
has  obterrcd  in  a  sotgoined  note  to  the  present  paragraph,  as  follows  :  "Thii 
is  the  only  account  that  mentions  any  tremor  of  the  earth  f  o  have  accompanied 
the  agitation  of  the  waters  in  this  island."  Similar  porcussions  were  felt  at 
IWio,  and  in  the  Tyrol«-^Mif«r. 
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1900P,  walkiog  in  the  garden  at  Shirbuni  Castle,  be  perceived  the 
gardener,  who  was  coming  towards  him  bjf  the  end  of  the  moat,  on 
a  sudden  stop  short,  and  look  earnestly  into  the  water.  He  went 
towards  him,  and  perceived  immediately  a  very  strange  motioa  in 
t!]c  water.  There  was  a  pretty  thick  fog,  not  a  breath  of  air,  and 
the  surface  of  the  water  all  over  the  moat  was  as  smooth  as  a  looking- 
glass  ;  yet  in  that  corner  of  the  moat  near  which  he  stood,  the  water 
flowed  into  the  shore,  and  retired  again  successively^  10  a  suv|lriBing 
manner.  The  dux  and  reflux  were  quite  regular.  Every  flood  be* 
gau  gently ;  its  velocity  increased  by  degrees,  till  at  last,  with  great 
impetuosity,  it  rushed  in  till  it  had  reached  its  full  height^  at  which 
it  remained  for  a  little  while,  and  then  again  retired,  at  first  gently 
ebbing,  at  last  sinking  away  with  such  quickness,  that  it  left  a  coih 
siderable  quantity  of  water  entangled  among  the  pcbbleii  laid  to  de- 
fend the  bank,  which  run  thence  in  little  streams  over  the  shore, 
BOW  deserted  by  the  water,  which  at  other  times  always  covers  it. 
As  the  slope  of  the  sides  of  the  moat  is  very  gentle,  the  space  left  by 
the  water  at  its  reflux  wasconsiderable»  though  the  diflfereaeebelween 
the  highest  flood  and  lowest  >ebb  of  these  little  tides,  was  but 
about  four  inches  and  a  half  iieipendicolar  height;  the  whole  body 
of  water  seemed  to  be  violently  thrown  against  the  banh»  aud  then 
retiring  again,  wliile  the  surAce  of  the  whole  moat  all  the  time  con- 
tinued quite  smooth,  without  even  the  least  wrinkle  of  a  wave.  He 
seat  persons  to  several  other  ponds,  in  all  which  the  agitation  was 
very  considerable.  The  swells,  that  succeeded  each  other,  were  not 
equal|  nor  did  they  increase  or  dimiBiBh  grailHally ;  for  sometimes, 
after  a  very  great  swell,  the  next  two  or  three  would  be  smalli  and 
then  again  would  come  a  very  large  one,  followed  by  ^one  or  two 
more  as  large,  and  then  less  again. 

BECTION    Xlf. 

In  Devonshire  and  Comtuall,  ai  Pfymtmih,  MtmnU'Eay^  Penxance, 

Sec.  ByJohnHuxham,M.D.F.R.S. 

Satvbd AT,  November  i,  about  four  P.  M.  we  had  (just  about 
high  water)  an  extraordinary  boar,  as  the  sailors  call  it  The  sea 
seemed  disturbed  about  twenty  minutes  before,  though  there  was 
very  little  wuid  that  day,  or  for  some  daja  before.  One  of  oiu: 
surgeons,  who  had  then  just  crossed  the  hny  at  Cresta%  a  mile 
to  the  south-east  of  Plymouth,  said,  that  the  tide  had  BMde  a  very 
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eitnordimry  out  (or  recess)  Mhnost  immediately  aOer  high-water 
(iboat  four  P.  M.),  left  both  the  passage-boa^,  with  some  horses, 
and  se%'enil  persons,  at  once  quite  dry  in  the  mud»  though  the  minute 
•r  two  before,  in  four  or  five  feet  water ;  in  less  than  eight  minutes 
the  tide  retumed  with  the  utmost  rapidity,  and  floated  both  the 
beats  again,  so  that  they  had  near  six  feet  water.  The  sea  sunk 
and  swelled,  though  in  a  much  less  degree,  for  near  half  au  hour 
longer  It  was  said,  that  at  the  next  morning's  tide  there  were  se- 
ven! very  laige  surges.  Tins  boar  drove  several  ships  from  their 
BMMMings,  and  broke  some  of  the  hawsers,  and  twirled  the  ships  and 
vessels  round  in  a  very  odd  manner.  At  Crunili  passage,  over 
another  arm  of  the  sea,  about  two  wiles  west  of  Plymouth,  the 
one  phsBRonoena  were  observed ;  and  in  Stone-house  lake,  that 
coaimunicates  with  that  arm  of  the  sea,  the  boar  came  in  with  such 
iapetttoaityy  that  it  drove  every  thing  before  it,  tearing  u^the  mud, 
nad,  Jisd  banks,  in  a  very  shocking  manner,  and  broke  a  large  cable, 
ky  wUch  the  foot  passage-boat  is  drawn  from  side  to  side  of  the  lake. 
You  will  please  to  observe,  that  it  happened  not  here  till  about 
§mu  P.  M. ;  at  Portnnootli,  about  eleven  A.  M. ;  in  Holland,  about 
tfeven  A*  M • ;  at  Kinsale,  &c«  in  Ireland  not  till  three  or  four  P.  M. 

SECTION  XIII. 

On  the  Coast  of  Cornwall.    By  the  Rev.  Wm*  Borlase,  ofLudgvan, 

A*  M»  F*  R,  S. 

A  little  after  two  o'clock  in  the  afternoon,  about  half  an  hour 
after  ebb,  the  sea  was  observed  at  the  Mounl's-bay  pier  to  advance 
suddenly  from  the  eastward.  It  continued  to  swell  and  rise  for  the 
space  of  ten  minutes ;  it  then  began  to  retire,  running  to  the  west 
and  south-we8t>  with  a  rapidity  equal  to  that  of  a  mill-stream  de- 
sceoding  to  an  undershot-wheel ;  it  ran  so  for  about  ten  minutes, 
till  the  water  was  six  feet  lower  than  when  it  began  to  retire.  The 
sea  then  began  to  return,  and  m  ten  minutes  it  was  at  the  before- 
mentioiied  extraordinary  height ;  in  ten  minutes  more  it  was  sunk 
as  before  ;  and  so  it  continued  alternately  to  rise  and  fall  between 
five  and  six  feet,  in  the  same  space  of  time.  The  first  aad  second 
floxes  and  sefluxes  were  not  so  violent  at  the  Mount  pier  as  the  third 
and  fourth,  when  the  sea  was  rapid  beyond  expression,  and  the  al- 
teiatioos  cootioued  in  their  full  fury  for  two  hours  ;  they  then  grew 
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fainter  gradually,  and  the  whole  commotion  ceased  about  low  water^ 
5  j  hours  after  it  began. 

Penzance  pier  lies  three  miles  west  of  the  Mount,  and  the  reflux 
was  first  observed  there  forty-five  minutes  after  two ;  the  influx  cwne 
on  from  the  south-east,  and  south-south-east.  Here  the  greatest 
rise  was  eight  feel,  and  the  greatest  violence  of  the  agitation  about 
three  o'clock.  Newly  n  pier  lies  a  mile  west  of  Penzance.  Here  the 
flux  was  observed  first,  as  at  tiie  Mount,  and  came  in  from  the 
southward  [the  eastern  current  being  quite  spent]  nearly  at  the 
same  time  as  at  the  Mount  and  Penzance,  but  in  a  manner  some- 
what diflereiit ;  it  came  on  like  a  surge,  or  high-crested  wave,  with 
a  surprising  noise.  The  first  agitations  were  as  violent  as  my ;  and 
after  a  few  advances  and  retreats  at  their  greatest  violence,  in  the 
same  space  of  time  as  at  the  Mount,  the  sea  became  gradually  quiet, 
after  it  had  risen  ten  feet  perpendicular  at  least.  This  is  near  five 
feet  more  than  at  the  Mount  pier,  ^d  two  feet  more  than  at  Pen- 
zauce.  The  agitations  of  the  sea  at  Moushole,  another  pier  in  this 
bay,  d;d  not  materially  difler  from  those  at  Newlyn. 

In  the  Uttle  harbour  of  Heyfe,  about  four  miles  north  of  the 
Mount,  on  the  Severn  sea,  the  agitation  did  not  make  its  appearance 
till  an  hour  and  a  little  more  after  the  ebb  began,  which  must  be 
full  an  hour  later  than  with  us.  In  this  inland  half-tide  harboor 
it  continued  vbible  but  an  hour  and  half;  the  greatest  flux  was  about 
the  middle  of  that  time,  the  surge  bemg  at  that  time  seven  feet  high ; 
but  in  general  it  rose  and  fell  but  two  feet  only,  owing  probably  to 
the  force  and  quantity  of  water  being  broken  in  its  advances  into  so 
retired  a  creek.  At  Swansea,  in  Wales,  farther  up  in  St.  George's 
channelw  here  their  ebb  b  later  still  than  at  Heyte,  the  agitation 
was  proportionably  hiter>  and  was  not  observed  till  after  two  hours 
ebb,  near  three-quarters  after  six.  At  Kingsale,  in  Ireland,  more 
indeed  to  the  north  of  us,  but  more  open  to  the  Atlantic  ocean  than 
Swansea,  and  farther  to  the  west,  the  agitation  reached  not  a  full 
hour  after  us,  but  above  two  hours  sooner  than  at  Swansea ;  all 
tending  to  shew,  that  the  force  came  from  the  south  and  southwest. 

What  relations  these  little  palpitations,  or  tremulous  rebounds  of 
the  sea,  had  to  the  dreadful  convulsions  on  the  coasts  of  Spain  and 
Portugal,  whether  they  were  the  famter  parts  of  that  deplorabl* 
shock  at  Lisbon,  or  the  expiring  efibrts  of  sotne  similar  subterra- 
neous strugglings  of  nature  fiirther  to  the  west,  under  the  Atlantic 
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ocean,  will  remain  uncertain^  till  more  facts  and  dates  appear  ;  but 
by  the  accounts  from  abroad^  this  first  of  November  seems  to  have 
been  a  day  of  universal  tremor  to  all  the  sea-coasts  of  the  western 
parts  of  Europe. 

I  would  not  be  thought  to  suggest,  sir,  that  a  shock  so  far  off  as 
the  coast  of  Spain  could  be  so  immeui^e,  as  to  propogate  a  motion 
of  the  water  quite  home  to  our  shores.  I  should  rather  imagine, 
that  there  were  several  shocks,  and  some  much  nearer  to  us,  but  all 
perhaps  from  one  and  the  same  cause  diffused  in  different  portions, 
and  permeating  more  contracted  or  dilated,  but  still  communicating 
pasnges ;  I  should  imagine  that  this  cause  affected  the  seas  and 
land,  in  proportion  to  its  own  force,  and  the  superior  or  weaker  re- 
sbtence  of  the  incumbent  pressure ;  that  where  it  found  the  least  re* 
sistance  of  all,  there  it  found  its  vent,  and  the  swell  its  cure. 

Many  other  similar  accounts  were  also  given,  as  observed  both  in 
the  sem  and  inland  lakes :  as  at  Swansea,  on  the  coasts  of  Norfolk 
and  Lincohishire,  &c. ;  the  lakes  in  Cumberland ;  a  pond  near 
Durham,  at  half  past  ten  o'clock ;  at  Loch  Ness,  Loch  Lomond,  &c. 
in  the  north  of  Scotland,  about  ten  o'clock. 

It  appears  also  by  conraiunications  sent  from  abroad,  that  the 
like  agitations  of  the  water  were  observed  at  the  Hague,  Leyden, 
Harlem,  Amsterdam,  Utrecht,  Gouda,  and  Rotterdam,  and  also 
at  Bois-le-Duc ;  about  eleven  o'clock  on  the  first  of  November  ;  and 
likewise  at  Kingsaie  and  Cork,  in  Ireland,  between  two  and  three 
o'clock. 

SECTION    XIV. 

Of  an  EsiraofcSnary  AUeration  in  the  Baths  of  Toplit%,  in  Bohemia, 
on  the  lit  ofNw.  1755.  By  Father  Joseph  Steflin,  of  Prague, 

A  report  being  brought  that  at  Toplitz,  a  village  famous  for  its 
bathsj  and  nine  Bohemian  miles  north-west  from  Prague,  the  source 
of  tbcse  baths  had  undergone  some  change,  in  order  to  know  the 
troth  of  thb.  Father  Steplin  requested  the  President  of  the  Supreme 
Royal  Council  to  send  him  an  exact  account  of  it,  in  answer  to  the 
several  questions  which  he  proposed  to  him.  By  this  means  he  pro- 
cQied  the  foUowmg:  that  in  the  year  762  those  baths  were  dis- 
covered ;  from  which  time  the  principal  spring  had  constantly  thrown 
out  the  hot  waters  in  the  same  quantity,  and  of  the  same  quality. 
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On  the  1st  of  Noveiuber,  1755,  between  eleven  and  twelve  in  the 
morning,  the  chief  spring  cast  forth  such  a  quantity  of  water,  that 
in  the  space  of  half  an  hour  all  the  baths  ran  over.  About  half  an 
lionr  before  thb  vast  increase  of  tlie  water,  the  spring  became  turbid» 
and  flowed  muddy ;  and  having  stopped  entirely  near  a  minute, 
broke  forth  again  with  prodigious  violence,  driving  before  it  a  con- 
siderable quantity  of  a  reddish  oker,  crocus  niartialis.  After  which 
it  became  clear,  and  flowed  as  pure  as  before ;  and  continues  still  to 
do  so;  but  it  supplies  more  water  than  usual,  and  that  hotter,  and 
more  impregnated  with  its  medicinal  quality. 

SECTION      XV. 

Concerning  the  jigitation  of  the  IVaters,  Nov.  I.IJSS* 
By  Mr.  De  Hondl,  of  the  Hague, 

« 

We  had  at  eleven  o'clock  a  phenomenon,  which  astonished  every 
body.  In  absolutely  calm  weather  there  was  observed  of  a  sudden 
BO  violent  a  motion  in  the  water«  that  the  ships  were  struck  against 
each  other,  and  broke  the  cables  which  fastened  them»  It  was  felt 
at  the  same  time  at  the  Hague,  Leyden,  Harlem,  Amsterdam, 
Gouda,  Utrecht,  Rotterdam,  and  Bois-le-Duc.  At  the  Hague,  it 
was  but  slight ;  and  no  motion  was  felt  in  the  ground. 

SECTION    XVI. 

On  the  tame.    By  Af  •  AUamonJ,  Profetwr  of  Philosophy 

at  Leydeitf  and  F.R.S, 

Between  half  an  hour  aAer  ten  and  eleven  in  the  morning,  in 
some  of  the  canals  of  this  city,  the  water  rose  suddenly  on  the  quay, 
situated  on  the  south.  It  returned  aften^rds  to  its  bed,  and  made 
several  very  sensible  undulations,  so  that  the  boats  were  strongly^- 
tated.  The  same  kind  of  motion  was  perceived  here  io  the  tuns  of 
water  of  two  brewhouses,  and  in  those  of  three  brewiiouses  at 
Harlem.  The  branches  of  the  Roman  Catholic  church  at  Rotterdam, 
which  hung  from  long  iron  rods,  made  several  oscillations.  A  taUoir* 
chandler  at  the  Hague  was  surprised  to  hear  the  clashing  noise  made 
by  all  the  candles  hung  up  in  his  shop. 

The  accounts  brought  from  Norway  inform  us,  that  the  same  ob- 
servations were  made  there,  almost  at  the  same  time. 

IFhU.  Trans.  Abridged,  Fol.  X  I  ;d5.] 
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CHAP.  XXIII. 

EARTHQUAKE  AT  MESSINA,  AND  THE   ADJOINING    COUNTRY, 
AND   DESTRUCTION  OF  THE  CITY  IN  1783. 

[By  Sir  William  Hamilton.] 


Sir  William  Haniiltoii»  in  the  description  before  us,  gives,  as  he 
up^  some  little  idea  of  the  infinite  damage  done,  and  of  the  va- 
rious phaenomcna  exhibited,  by  the  earthquakes,  (which  began  the 
5th  of  February,  17S3,  and  continued  to  be  felt  to  the  day  he  was 
writiog,  vi£.  May  23)  in  the  two  Calabrias,  at  Messina,  and  in  the 
parts  of  Sicily  nearest  to  the  continent.    From  the  most  authentic 
reports,  and  ai%ounts  received  at  the  offices  of  his  Sicilian  Majesty's 
scaetary  of  state,,  he  gathered  in  general,  that  the  part  of  Calabria, 
which  has  been  most  affected  by  this  heavy  calamity,  is  that  which 
is  comprehended  between  the  38th  and   39th  degree  of  latitude, 
being  the  foot  or  extreme  point  of  the  continent :  that  the  greatest 
force  of  the  earthquakes  seemed  to  have  exerted  itself  from  the  foot 
of  those  mountains  of  the  Apennines  called  the  Monte  Deio,  Monte 
Sacro,  and  Monte  Caulone,  extending  westward  to  the  Tyrrene 
sea  ;  that  the  towns,  villages,  and  farm-houses,  nearest  these  moun« 
tains,  situated  either  on  hills  or  in  the  plain,  were  totally  ruined  by 
the  first  shock  of  the  5th  of  February  about  noon;  and  that  the 
greatest  mortality  was  there ;  that  in  proportion  as  the  towns  and 
filfaiges  were  at  a  greater  dbtance  from   this  centre,  the  damage 
they  received  was  less  considerable  ;  but  that  even  those  more  dis- 
tant towns  had  been  greatly  damaged  by  the  subsequent  shocks  of 
the  earthquake,  and  especially  by  those  of  the  7th,  the  26tii,  and 
28tb  of  February,  and  that  of  the  1st  of  March ;  that  from  the  first 
sho^,  tlie  5tli  of  February,  the  earth  continued  to  be  in  a  continual 
tremour,  more  or  less ;  and  that  the  shocks  were  more  sensibly  felt 
at  times  in  some  parts  of  the  afflicted  provinces  than  in  others ;  that 
the  motion  of  the  earth  had  been  various,  and,  according  to  the 
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Italian  denomination,  Torticosoy  orixontale,  and  oscillatorio,  that  », 
either  whirling  like  a  vortex,  horizontal,  or  by  pulsations,  or  beatings 
from  the  bottom  upward  ;  tbat  this  variety  of  motion  had  increased 
the  apprehensions  of  the  unfortunate  inhabitants  of  those  parts> 
who  expected  every  moment  that  the  earth  would  open  under  their 
£eet,  and  swallow  them  up ;  that  the  rains  had  been  continual  and 
violent,  often  accompanied  with  lightning  and  irregular  and  furious 
gusts  of  wind ;  that  from  all  these  causes  the  face  of  the  earth  of 
tbat  part  of  Calabria  above-mentioned  was  entirely  altered,  parti* 
cularly  on  the  westward  side  of  the  mountains  above  named  ;  that 
many  openings  and  cracks  had  been  made  in  those  parts ;  that  some 
bills  had  been  lowered,  and  others  quite  levelled ;  that  in  the  plains, 
deep  chasms  had  been  made,  by  which  many  roads  were  rendered 
impassable ;  that  huge  mountains  had  been  split  asunder,  and  parts 
of  them  driven  to  a  considerable  distance ;  that  deep  vallies  had 
been  filled  up  by  the  mountains,  which  formed  those  vallies,  having 
been  detached  by  the  violence  of  the  earthquakes,  and  joined  to- 
gether ;  that  the  course  of  some  rivers  had  beeu  altered  ;  that  many 
springs  of  water  had  appeared  in  places  that  were  perfectly  dry  be- 
fore ;  and  that  in  other  parts,  springs  that  had  been  constant  had 
totally  disappeared;  that  near  Laureano  in  Calabria  Ultra,  a  singular 
phenomenon  had  been  produced,  that  the  surface  of  two  whole  te- 
nements or  tracts  of  land,  with  large  olive  and  mulberry-trees  on 
them,  situated  in  a  valley  perfectly  level,  had  been  detached  by  the 
earthquake,  and  transplanted,  the  trees  still  remaining  in  their  places, 
to  the  distance  of  about  a  mile  from  their  first  situations ;  and  that 
from  the  spot  on  which  they  formerly  stood  hot  water  had  sprung  up 
to  a  considerable  height,  mixed  with  sand  of  a  ferruginous  nature; 
that  near  this  place  also  some  countrymen  and  shepherds  had  been 
swallowed  up  with  their  teams  of  oxen  and  their  flocks  of  goats  and 
sheep ;  in  short,  that  beginning  from  the  city  of  Amantea,  situated 
on  the  coast  of  the  Tyrrene  sea  in  Calabria  Citra,  and  going  along 
the  westward  coast  to  Cape  Spartivento  in  Calabria  Ultra»  and  then 
up  the  eastern  coast  as  far  the  Cape  d* Alice  (a  part  of  Calabria 
Citra  on  the  Ionian  sea),  there  is  not  a  town  or  village,  either  on  the 
coast  or  inland,  but  what  is  either  totally  destroyed,  or  has  suffered 
more  or  less,  amounting  in  all  to  near  four  hundred,  what  are  called 
there  paeses.  A  village  containing  less  than  one  hundred  inhabitants 
is  not  counted  as  a  paese. 
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Tbe  greatest  mortality  fell  upon  those  towns  and  countries  situ* 
ated  in  the  plain  on  the  western  side  of  the  mountains  Dejo,  Sacro, 
and  Caulone.  At  Casal  Nuovo,  the  Princess  Gerace,  and  upwards 
of  4000  of  the  inhabitauts  lost  their  lives ;  at  Bagnara,  tbe  number 
of  dead  amounts  to  3017 ;  Radicina  and  Pftlmi  count  their  loss  at 
about  3000  each;  TerranuoTo  about  1400;  Seminari  still  more* 
Tbe  sum  total  of  the  mortality  in  both  Calabrias  and  in  Sicily,  by  the 
earthquakes  alone^  according  to  the  returns  in  tbe  secretary  of  state's 
office  at  Naples,  is  32»367 ;  but  there  was  good  reason  to  belieye 
that,  including  strangers,  the  niwiber  of  lives  lost  must  have  been 
considerably  greater,  40,000  at  least  may  be  allowed,  and  Sir  Wni. 
believed,  without  any  exaggeration.  From  the  same  office  it  was 
stated  that  the  inhabitants  of  Scilla,  on  the  first  shock  of  the  earth- 
quake,  the  5th  of  February,  bad  escaped  from  their  houses  on  the 
rock,  and,  following  the  example  of  their  prince,  taken  shelter  on 
tbe  sea-shore ;  but  that  in  the  night-time  the  same  shock,  which  had 
raised  and  agitated  the  sea  so  violently,  and  done  so  much  damage 
on  the  point  of  the  Faro  of  Messina,  had  acted  with  still  greater 
violence  there,  for  that  the  wave  (which  was  tidsely  represented  to 
have  been  boiling  hot,  and  that  many  people  had  been  scalded  by  its 
rismg  to  a  great  height)  went  furiously  three  miles  inland,  and  swept 
off  in  its  return  24^3  of  the  inhabitants  of  Scilla,  with  the  prince  at 
their  head,  who  were  at  that  time  either  on  the  Scilla  strand*  or  in 
boats  near  the  shore. 

All  accounts  agreed,  that  of  the  number  of  shocks  which  have  been 
Mt  since  the  beginning  of  thu  formidable  earthquake,  amounting  to 
some  hundreds,  the  most  violent,  and  of  the  longest  duration,  were 
those  of  the  5th  of  February,  at  19^  (according  to  the  Italian  way  of 
counting  the  hours)  ;  of  the  6th  of  February,  at  7  hours  in  the  night ; 
of  the  27th  of  February,  at  ll|  in  the  morning ;  of  the  1st  of  March 
at  8^  in  the  night ;  and  that  of  the  28th  of  March,  at  l|  in  the  night. 
It  was  this  last  shock  that  affected  most  the  upper  part  of  Calabria 
Ultra,  and  the  lower  part  of  the  Citra,  an  authentic  description  of 
which  may  be  seen  in  a  letter  received  from  tbe  Marquis  Ippolito, 
an  accurate  observer  residing  at  Catanzaro  in  the  Upper  Calabria. 
The  first  an«l  the  last  shocks  must  have  been  tremendous  indeed,  and 
only  these  two  were  sensibly  felt  in  tbe  capital,  Naples. 

The  accounts  which  thu  government  has  received  from  the  pro* 
vioce  of  Cosenza,  are  less  mehincholy  than  those  from  the  province 
of  Calabria  Ultra.   From  Cape  Suvero  to  the  Cape  of  Cetraio  on 
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the  western  coast,  the  inland  countries,  as  well  as  those  on  tlie'  coast, 
are  said  to  have  suffered  more  or  less  in  proportion  to  their  proxi- 
mity to  the  supposed  centre  of  the  earthquakes;  and  it  has  been 
constantly  observed,  that  its  greatest  violence  has  been  exerted^  and 
stiM  continued  to  l>e  so,  on  the  western  side  of  the  Apennines,  pre- 
cisely the  celebrated  8ila  of  the  ancient  Brutii,  and  that  all  those 
countries  situated  to  the  eastward  of  the  Sila  had  felt  the  shocks  of 
the  earthquake,  but  without  having  received  any  damage  ftoni  them* 
In  the  province  of  Cosenza  there  do  not  appear  to  be  above  100 
lives  lost.     In*  the  last  account  from  the  most  afflicted  })art  of  Cala- 
bria Ultra,  two  singular  phaenomena  are  mentioned.       t  about  the 
distance  of  three  miles  trom  the  ruined  city  of  Oppido,  there  was  a 
hill,  the  soil  of  which  is  a  sandy  clay,  about  500  palms  high,  and 
1300  in  circumference  at  its  basis.    It  was  said  that  this  hill,  by  the 
shock  of  the  5ih  of  February,  was  carrAd  to  the  distance  of  abottt 
four  miles  from  the  spot  where  it  stood,  into  a  plain  called  the 
Canipo  di  Bassano.     A.t  the  same  time  the  hill  on  which  the  town 
of  Oppido  stood,  which  extended  about  three  miles,  divided  in  two, 
and  as  its  situation  was  between  two  rivers,  its  ruins  filled  up  tlie 
valley,  and  stopped  the  course  of  those  rivers,  two  great  lakes  are 
already  formed^  and  are  daily  increasing,  which  lakes«  if  means  are 
not  found  to  drain  them,  and  give  the  rivers  thenr  due  course,  in  a 
abort  time  must  greatly  infect  the  air. 

From  Sicily  the  accounts  of  the  most  serious  natare  were,  those 
of  the  destruction  of  the  greatest  part  of  the  noble  city  of  Menina, 
by  the  shock  of  the  5th  of  February,  and  of  the  remaining  parts  by 
the  subsequent  ones ; — that  the  quay  m  the  port  had  sunk  consi- 
derably, and  was  in  some  places  a  palm  and  a  half  onder  water;— 
that  the  superb  buildings  called  the  Palazzata,  which  gave  the  port 
a  more  magnificent  appearance  than  any  port  in  Europe  can  bocst 
of,  had  been  entirely  ruined  ;»*that  the  Lazaret  bad  been  greatly 
damaged ;  but  that  the  citadel  had  sufiered  little ;— that  the  mother 
church  had  fallen ;  in  shorty  that  Messina  was  half  destroyed  ;*- 
that  the  tower  at  the  point  of  the  entrance  of  Faro  was  hatf  de* 
troyed ;— and  that  the  same  wave,  that  had  done  such  mischief  at 
Scilla,  had  passed  over  the  point  of  land  at  the  Faro,  and  carried  oflt 
about  twenty-four  people.    The  viceroy  of  Sicily  likewise  gave  an 
account  of  some  damage  done  by  the  earthquakes,  but  nothing  con* 
siderable,  at  Melazzo,  Patti,  Terra  di  Santa  Luda,  Castro  Reale,  and 
in  tbo  island  of  Upari. 
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Such  was  the  intelligence  Sir  William  was  possessed  of  by  those 
leporU  $  bat  as  be  was  particularly  curious  on  tke  sul^ect  of  vol* 
canoes,  and  was  persuaded  in  his  own  mind^  from  the, earthquakes 
beiqg  confined  to  one  spot,  .tl^it  some  great  chemical  operation  of 
nature  of  the  volcanic  s<Nrt|  was  the  real  cause  of  them ;  in  order, 
to  clear  up  numy  points,  and  to  come  at  truth,  he  took  the  suddeo 
resolulik»n  to  employ  about  twenty  days  in  making  the  tour  of  such 
parts  of  Calabria  Ultra  and  Sicily  as  had  been,  and  were  still,  most 
affected  by  the  earthquakes,  and  examining  with  bis  own  eyes  the 
phsenomena  abovemeutioned.     He  accordingly  hired  for  that  pur- 
pose a  Maltese  speronara  for  himself,  and  a  Neapolitan  felucca  for 
his  servants  :  leaving  Naples  the  2d  of  May,  he  sailed  round  the 
coasts  of  the  Calabrias,  that  had  been  afflicted  with  this  grievous 
misfortune;  occasionally  landing  in  diflferent  parts,  and  making  in- 
cursioiis  inland,  to  learn  by  his  own  eyes  and  ears,  some  particulars 
of  such  mighty  mischiets  :  by  which  means  the  foregoing  general 
accounts  were  mostly  confirmed,  with  sonie«slight  variations,  and 
nsany  curious  particular  circumstances.     At  most  places  be  per- 
ceived mined  houses  and  towns,  and  that  most  of  the  inhabitants 
were  in  barracks,  which  are  just  "such  sort  of  buildings  as  the  booths 
of  our  country  fairs,  though  indeed  many  as  he  bad  seen  were  more 
like  our  pig-sties,     In  several  of  the  parts,  from  the  barracks  bav* 
ng  been  ill-constructed,  and  many  of  them  situated  in  a  very  un- 
wholesome spot,   an  epidemical  disorder  had  taken  place,   and 
carried  off  many,  and  was  still  in  fatal  force  while  he  was  there. 
And  he  feared,  as  the  beats  should  increase,  the  same  misfortune 
would  attend  most  parts  of  the  unfortunate  Calabria,  as  also  the  city 
of  Messina*    All  reports  agreed,  that  every  shock  of  the  earthquake 
sccnwd  to  come  with  a  rumbling  noise  from  the  westward*  begin- 
ning ttSoaUy  with  the  boriaontai  motion,  and  ending  wilk  the  vohi- 
coie,  which  is  the  motion  tliat  has  ruined  most  of  the  boildiogs  in 
thb  province.    He  found  it  a  general  observation  also,  that  before 
a  shock  of  an  earthquake*  the  clouds  seemed  to  be  fixed  and  ao- 
tioaless;  and  that  immediately  after  a  heavy  shower  of  rain,  a 
shock  quickly  followed.    He  spoke  with  many  who  were  thrown 
down  by  the  violence  ot  some  of  the  shocks;  and  several .peaaauts 
in  the  coantry  said  that  the  motion  of  the  earth  was  so  violent*  that 
the  beads  of  the  largest  trees  almost  touched  the  ground  from  sMe 
to  skle ;  that  during  a  shock,  oxen  and  horsea  eatended  their  legs 
wide  asnwler  not  to  be  thrown  down,  and  that  they  i^va  mdnt 
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signs'  of  beiug  sensible  of  the  approach  of  each  shock.     Sir  Williani 
liimseif  observed,  that  in  the  parts  that  have  sufiered  most  by  the 
earthquakes,  the  braying  of  an  ass,  the  neighing  of  a  horse^  or  the 
cackling  of  a  goose,  always  drove  people  out  of  their  barracks;  and 
was  tbe  occasion  of  many  paternosters  and  aveniarias  being  repeated, 
in  expectation  of  a  shock.    From  Monteleone  he  descended  into  the 
plain,  having  pasted  through  many  towns  and  villages  which  had 
been  more  or  less  ruined  according  to  their  vicinity  to  the  plain. 
The  town  of  Mileto^  situated  ui  a  bottom,  he  saw  was  totally  de- 
stroyed, and  not  a  house  standing.     Here,  as  well  as  in  several 
other  parts,  he  mentions  most  remarkable  instances  of  animals  being 
able  to  live  iong  without  food,  of  which  there  have  lieen  many  ex- 
amples during  ibese  present  earthquakes.     At  Soriano  two  fattened 
hogs,  that  had  remained  buried  under  a  heap  of  ruins>  were  takan 
out  alive  the  forty-second  day  ;  they  were  lean  and  weak,  but  soon 
recovered.    It  was  evident  to  his  observation,  that  all  habitations 
situated  on  high  grounds,  tlie  soil  of  which  is  a  gritty  sand-stone, 
somewhat  like  a  granite,  but  without  the  consistence  had  suffered 
less  than  those  situated  in  the  plain,  which  are  universally  levelled 
to  the  ground.    The  soil  of  the  plain  is  a  sandy  clay,  white,  red,  or 
brown ;  but  the  white  prevails  most,  and  is  full  of  marine  shells, 
particularly  scollop  shells.    He  was  told  that,  during  the  earth- 
quake of  the  5th  of  February,  from  several  hollow  spots  a  fountain 
of  water  mixed  with  sand  had  been  driven  to  a  considerable  height* 
Sir  William  spoke  to  a  peasant  here,  who  was  present,  and  was 
covered  with  the  water  and  sand  i  but  assured  him,  that  it  was  not 
hot,  as  had  been  represented.    Before  this  appearance,  he  said,  the 
river  was  dry ;  but  soon  after  returned,  and  overflowed  its  banks. 
Sir  William  afterwards  found,  that  the  same  phenomenon  had  been 
constant  with  respect  to  all  the  other  rivers  in  the  plain  during  the 
formidable  shock  of  the  5th  of  February.    He  thinks  this  pheno- 
menon is  easily  explained,  by  supposing  the  first  impulse  of  the 
earthquake  to  have  come  from  the  bottom  upwards  which  all  the 
inhabitants  of  the  plains  attest  to  be  fact ;  the  surfieice  of  the  f^un 
suddenly  risings  the  rivers,  which  are  not  deep,  would  naturally  dis- 
appear, and  the  plain,  returning  with  violence  to  its  former  level, 
the  rivers  must  naturally  have  returned  and  overflowed,  at  the  samie 
time  that  the  sudden  depression  of  the  boggy  grounds  would  as  na« 
turally  force  out  the  water  that  lay  hid  under  their  surface'.     He 
observed  in  the  other  parts,  where  this  sort  of  phenomenon  had  beeii 
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exhibited,  that  the  ground  was  alwajs  low  and  rushy.  It  had  beea 
remarked  at  llosarno>  and  the  same  remark  had  been  constantYy  re 
peatj^d  to  him  in  every  ruined  town  that  he  visited,  that  the  male 
dcdil  were  generally  found  under  tlie  ruins  in  the  attitude  of  strug* 
;iii»<*  against  the  danger ;  but  that  the  femtile  attitude  was  usually 
«ith  hands  elacped  over  their  heads,  as  giving  themselves  up  to  de- 
spair, unless  they  had  children  near  them ;  in  which  case  they  were 
liirays  found  clamping  the  children  in  their  arms,  or  in  some  attitude 
niiich  indicated  their  ansious  care  to  protect  them :  a  strong  io- 
ftance  of  the  maternal  tenderness  of  the  sex  f 

Speaking  of  the  twx>  tenements,  called  the  Macini  and  Vaticano, 
which  are  said  to  have  changed  their  situationl>y  the  earthquake;  Sir 
W.  ays,  the  fact  is  true,  and  easily  to  be  accounted  for*  These  tenements 
were  situated  in  a  valley  surrounded  by  high  grounds  and  the  surface 
of  the  earth,  which  has  been  removed,  had  been  probably  long  under* 
mined  by  little  rivulets,  which  come  from  the  monntams,  and  now 
ire  in  full  view  on  the  bare  spot  the  tenements  had  deserted.  Tliese 
nvulets  have  a  sufficiently  rapid  course  down  the  valley^  to  prove 
its  not  being  a  perfect  level  as  was  represented.  I  suppose  the  earth- 
qaike  to  have  opened  some  depositions  of  rain-water  in  the  day-hilts « 
which  sorroond  the  valley,  which  water,  mixed  with  the  loose  soilj 
takine  its  course  suddenly  through  the  undermined  surfhce^  lifting  il 
up  iriih  the  large  olive  and  mulberry-trees,  and  a  thatched  cottage, 
loated  the  entire  piece  of  ground,  with  all  its  vegetation,  about  a 
mile  down  the  valley,  where  it  now  stands,  with  most  of  the  trees 
erect.  These  two  tenements  may  be  about  a  mile  long,  and  half  a 
nile  broad.  I  was  sliewn  several  deep  cracks  in  this  neighbonrhood, 
not  one  above  a  foot  in  breadth ;  but  which,  I  was  credibly  assured, 
kad  opened  wide  during  the  earthquake,  and  swallowed  up  an  ox, 
and  near  a  hundred  goats,  but  no  conntrymen  as  was  reported.  In 
the  valky  abovementioned  1  saw  the  same  sort  of  hollows  in  the  form 
•f  inverted  cones^  out  of  which,  I  was  assured,  that  hot  water  and 
sand  had  been  emitted  with  violence  during  the  earthquakes  as  at 
Rosaroo ;  but  I  could  not  find  any  one  who  could  positively  aflSrm 
that  the  water  had  been  really  hot,  though  the  reports  which  ^govern- 
ment received  affinn  it.  Some  of  the  sand  thrown  out  here  with 
tl  e  water  has  a  ferruginous  appearance,  and  se^ms  to  have  been 
ected  on  by  fire. 

▼OL.  II,  y 
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From  henee  I  went  tbrough  the  same  delightful  country  to  the 
town  of  Polistene.  To  pass  through  so  rich  a  country,  and  not  see 
a  single  house  standing  on  it«  b  most  melancholy  indeed ;  wherever 
a  house  stood,  there  you  see  a  heap  of  ruins,  and  a  poor  barrack, 
with  two  or  three  miserable  mourning  figures  sitting  at  the  door, 
and  here  and  there  a  maimed  man,  woman,  or  child,  crawling  on 
crutches.  Instead  of  a  town,  you  see  a  confused  heap  of  ruins, 
and  round  about  them  numbers  of  poor  huts  or  barracks,  and  a 
larger  one  to  serve  as  a  church,  with  the  church  bells  hanging  on  a 
sort  of  low  gibbet ;  every  inhabitant  with^a  doleful  countenance, 
and  wearing  some  token  of  iiaving  lost  a  parent. 

I  travelled  four  days  in  the  plain,  in  the  midst  of  such  misei^*  as 
cannot  be  described.  Tlie  force  of  the  earthquake  was  so  great 
there,  that  all  the  inhabitants  of  the  towns  were  buried  either  alive 
or  dead  under  the  ruins  of  their  houses  in  an  instant.  The  town  of 
Polistene  was  large,  but  ill  situated  between  two  rivers*  subject  to 
overflow.  Two  thousand  one  hundred,  out  pf  about  six  thousand, 
lost  theur  lives  here  the  fatal  5th  of  February*  There  was  a  nunnery 
at  Polistene ;  being  curious  to  see  the  nuns  that  had  escaped,  I  asked 
the  marqub,  the  baron  of  this  country,  to  shew  me  their  barracks ; 
but  it  seems  only  one  out  of  twenty-three  bad  been  dug  out  of  her 
cell  alive,  and  she  was  fourscore  years  of  age.  What  causes  a  con- 
fusion in  all  the  accounts  of  the  phaenomena  produced  by  this  earth- 
quake in  the  plain,  is  the  not  having  sufficiently  explained  the  nature 
of  the  soil  and  situation.  They  tell  you,  that  a  town  has  been 
thrown  a  mile  from  the  place  where  it  stood,  without  mentioning  a 
word  of  a  ravine }  that  woods  and  corn-fields  had  been  removed  in 
the  same  manner^  when  in  truth  it  is  only  on  a  large  scale,  what  we 
see  every  day  on  a  smaller,  when  pieces  of  the  sides  of  hollow  ways, 
having  been  undermined  by  rain  waters,  are  detached  into  the  bot- 
tom by  their  own  weight*  Here,  from  the  great  depth  of  the 
ravine,  and  the  violent  motion  of  the  earth,  two  huge  portions  of 
the  earth,  on  which  a  great  part  of  the  town  stood,  consisting  of 
some  hundreds  of  houses,  were  detached  mto  the  ravme^  and  nearly 
across  it,about  half  a  milefrom  tlie  place  where  they  stood ;  and  what 
is  most  extraordinary,  several  of  the  inhabitants  of  those  houses, 
who  had  taken  this  singular  leap  in  them,  were  yet  dug  out  alive, 
and  some  unhurt.  I  spoke  to  one  myself  who  had  taken  this  extra- 
ordinary journey  m  his  bouse,  with  hb  wife  and  a  maid  jiervant : 
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neftber  be  nor  bb  niaid-senrant  were  burt ;  but  be  told  ine  bis  wift 
had  been  a  little  hurt,  but  was  now  nearly  recovered.  Ibappened 
to  Bsk  bim»  wbat  butt  hb  wife  bad  received  ?  His  answer,  though  of 
•  very  serious  nature,  was  ludicrous  enough.  He  said,  she  had  both 
her  legs  and  one  arm  broken,  and  that  she  bad  a  fracture  on  ber  skull 
so  that  the  braiu  was  visible.  It  appears  to  me  that  theCalabresi  have 
more  firmness  than  the  Neapolitans ;  and  they  really  seem  to  beat 
tbeir  excessive  present  misfortune  with  a  true  philosophic  patience. 
Of  sixteen  hundred  inhabitants  at  Terra  Nuova,  only  fodr  hundred 
escaped  alive.  In  other  parts  of  the  plain  situated  near  the  ravine, 
and  near  the  town  of  Terra  Nuova,  I  saw  many  acres  of  land  with 
trees  and  corn-fields  that  bad  been  detached  into  the  raviue,  and 
•ften  without  having  been  overturned,  so  that  the  trees  and  crops 
were  growuig  as  well  as  if  they  had  been  planted  there.  Other 
such  pieces  were  lying  in  the  bottom,  iu  an  inclined  situation ;  and 
otfaen  agaui  that  had  been  quite  overturned.  In  one  place,  two  of 
these  immense  pieces  of  land  having  been  detached  opposite  to  each 
other^  had  filled  the  valley,  apd  stopped  the  course  of  the  river, 
the  waters  of  which  were  forming  a  great  lake :  and  this  is  the  true 
state  of  whaf  tlie  accounts  mention  of  mountains  that  had  walked 
and  joined  together,  stopping  the  course  of  the  river,  and  forming  a 
lake.  At  the  moment  of  the  earthquake  the  river  disappeared,  as 
at  Rosamo,  and  returning  soon  after,  overflowed  the  bottom  of  the 
nvine  al>out  three  feet  in  depth,  so  that  the  poor  people  that  bad 
been  thrown  with  their  bouses  into  the  ravine  from  the  top  of  it, 
and  had  escaj^ed  with  broken  bones,  were  now  in  danger  of  being 
drowned.  Having  walked  over  the  ruins  of  Oppido,  I  descended 
into  tile  ravine,  and  examined  carefully  the  whole  of  it.  Here  I  saw 
indeed  the  wonderful  force  of  the  earthquake,  which  has  produced 
exactly  the  same  effects  as  in  the  ravine  of  Terra  Nuova,'  but  on  a 
scale  infinitely  greater.  The  enormous  masses  of  tlie  plain,  de- 
tached from  each  side  of  the  ravine,  lie  sometimes  in  ci)nfused  heaps, 
forming  real  mountains,  and  having  stopped  the  course  of  two 
mtrtf  great  lakes  are  already  formed,  and,  if  not  assisted  by  nature 
or  art,  so  as  to  give  the  rivers  their  due  course,  must  infallibly  be 
the  caase  of  a  general  infection  in  the  neighbourhood.  Sometimes 
I  met  with  a  detached  piece  of  the  surface  of  the  plain,  of  many 
acres  in  extent,  with  the  large  oaks  and  olive-trees,  with  lupins  or 
oom  under  them,  growing  as  well,  and  in  as  good  order  at  the 
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bottom  of'tbe  ravine^  as  their  coinpanionsi  ftom  whom  they  UFere 
icpanted,  do  od  their  native  soil  iu  the  plato,  at  least  five  hundred 
feet  higher,  and  at  the  distance  of  about  three  quarters  of  a  inile. 
I  met  with  whole  vineyards  in  the  same  order  in  the  bottom,  that 
bad  likewise  taken  the  same  journey.  In  another  part  of  the  bottom 
of  the  mvuie  there  is  a  mountain  composed  of  the  clay  soil,  and 
which  was  probably  a  piece  of  the  plain  detached  by  an  earthquake  at 
some  former  period ;  it  is  about  two  hundred  and  fifty  feet  high,  and 
about  four  hundred  feet  diameter  at  its  basis:  this  mountain,  as  is 
well  attested,  has  travelled  down  the  ravine  near  four  miles,  liaving 
been  put  in  motion  by  tlie  earthquake  of  the  5th  of  February.  The 
abunbance  of  rain  which  fell  at  that  time,  the  great  weight  of  the 
liesh  detached  pieces  of  the  plain,  wliich  are  heaped  up  at  tfaeback 
of  it,  the  nature  of  the  soil  of  which  it  is  composed,  ^nd  particularly 
its  situation  on  a  declivity,  accounts  well  for  thn  phenomenon.  The 
Prince  of  Cariali  shewed  me  two  girls,  one  of  about  sixteen  years  of 
age»  who  had  remained  eleven  days  without  food  under  the  ruins  of  a 
house  atOppido:  she  had  a  child  of  five  or  six  months  old  iu  her  arms, 
which  died  the  fourth  day.  The  girl  gave  a  dear  account  of  her 
snflerings  |  having  light  through  a  small  opening,  she  had  kept  an 
exact  account  of  the  number  of  days  she  had  t»een  buried.  She  di<l 
not  seem  to  be  in  bad  health,  drank  freely^  but  had  yet  axlifiiculty 
in  swallowing  any  thing  solid.  The  other  girl  was  about  eleven 
yean  of  age  $  she  remained  under  the  ruins  six  days  only ;  but  in  so 
very  confined  and  distressful  a^posture,  that  one  of  her  hands, 
pressing  against  her  cheek,  had  nearly  worn  a  hole  through  it. 

Sevoal  fishermen  assured  me,  that  during  tlie  eartliquakeof  the 
5th  of  February,  at  night,  the  sand  near  the  sea  was  hot,  and  that 
they  saw  fire  issue  from  tlie  earth  in  many  parts*  This  circumstance 
has  been  often  repeated  to  me  in  the  plain ;  and  my  idea  is,  that 
the  exhalations  which  issued  during  the  violent  commotions  of  the 
earth  were  full  of  electrical  fire,  just  as  the  smoke  of  volcanoes  is 
constantly  observed  to  be  during  violent  eruptions ;  for  I  saw  no 
mark,  in  any  part  of  my  journey,  of  any  volcanic  matter  having 
issued  from  the  fissures  of  the  earth ;  and  I  am  convinced,  that  the 
whole  damage  has  been  done  by  exhalations  and  vapours  only.  I 
was  assured  here,  where  they  have  had  such  Uslong  experience  of 
earthquakes,  that  all  animals  and  birds  are  m  a  greater  or  less  de- 
gree mudi  more  sensible  of  an  approachuig  shock  of  an  earthquake 
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thin  any  human  being ;  but  that  gecse^  above  all,  seem  to  be  the 
soonest  and  most  alarmed  at  the  approach  of  a  shock:  if  in  thewa* 
ter,  thejf  quit  it  immediately,  andlhere  is  no  driving  them  into  the 
water  for  some  lime  after.  The  port  of  Messma  and  the  town,  in 
its  half  mined  state,  by  moon*light,  was  strikiogly  pictnresqne. 
Certain  it  is,  that  the  force  of  the  earthquake,  though  very  liolent^ 
was  nothing  at  Mesdna  and  Reggio,  to  what  it  uras  in  the  plain.  I^ 
virited  llie  town  of  Messina  the  next  morning  and  found  that  all 
the  beautiful  front  of  what  is  called  the  Palaaatta,  which  extended 
ia  fery  lofty  uniform  buildings,  in  the  shape  of  a  crescent,  had  been 
ia  some  parts  totally  ruinM,  in  others  less;  and  that  there  were 
cracks  in  the  earth  of  the  quay,  a  part  of  which  had  sunk  above  a 
foot  below  the  level  of  the  sea.  Tliere  cracks  were  probably  occa- 
wooed  by  the  horizontal  motion  of  the  earth  in  the  same  manner  as 
the  pieces  of  the  plain  were  detached  into  the  ravines  at  Oppido  and 
Terra  Nuova ;  for  the  sea  at  the  edge  of  the  quay  is  so  very  deepw 
that  the  largest  ships  can  lie  along«side;  consequently  the  earth,  in 
its  violent  commotion  wanting  support  on  the  side  neat  the  sea,  be* 
f*ui  to  crack  and  separate,  and  as  where  there  is  one  crack  there  are 
generally  others  less  considerable  in  parallel  lines  to  the  firstf  I  siqn 
pose  the  great  damage  done  to  the  hoiues  nearest  the  quay  has  been 
owing  to  such  cracks  uuder  their  foundatiou. 

The  mortality  at  Messina  does  not  exceed  seven  hundred  out  of 
thirty  tliovsand,  the  supposed  population  of  thb  city  at  the  time  of 
the  first  earthquake.  The  generality  of  the  inhabitants  are  in  tenti 
and  bdrracksy  which,  having  been  placed  iu  three  or  four  different 
quarters,  in  fields  and  open  spots  near  the  town,  but  at  a  great  dis* 
tance  from  each  other,  must  be  very  inconvenient  for  a  mercantile 
town ;  and  unless  great  care  b  taken  to  keep  the  streets  of  the  bar- 
iafks»  and  the  barracks  themselves  clean,  I  fear  that  the  unfwtunate 
Messina  will  be  doomed  to  suffer  a  fresh  calamity  ftom  epklemical 
disorders,  during  the  heat  of  summer.  Indeed,  many  parts  of  the 
pbin  of  Calabria  seem  to  be  in  the  same  alarming  situation,  parti* 
cularly  owmg  to  tiM  lakes,  wlncb  are  forming  from  the  course 
of  rivers  havuig  been  stopped,  some  of  which  were  already  green, 
and  tending  to  putrefaction.  Out  of  the  cracks  on  the  quay,  it  ia 
said,  that  during  the  earthquakes  fire  had  been  seen  to  issue;  but 
there  are  no  visible  sgns  of  it,  and  I  am  persuaded  it  was  no  mote 
Iban,  as  in  Calabria,  a  vapour  charged  with  electrical  fire,  or  a  kind 
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of  inflammable  air.  A  curious  circumstance  happened  bere  alao» 
to  prove  that  animals  can  remain  (ong  alive  without  food.  Two 
mules  belonging  to  the  buke  of«  Belviso  remained  under  a  heap  of 
ruins,  one  of  them  twenty-two^  and  the  other  twenty*three  days : 
they  would  not  eat  for  some  days,  but  drank  water  plentifully*  and 
were  quite  recovered.  There  are  numberless  instances  of  dogs  re* 
n^aining  many  days  in  the  same  silualion ;  and  a  hen^  belonging  to 
the  British  vice-consul  at  Messina^  that  had  been  closely  shut  up 
under  the  ruins  of  his  house^  was  taken  out  the  twenty-second  day, 
and  was  recovered :  it  did  not  eat  for  some  days,  but  drank  freely}  it 
was  emaciated,  and  shewed  little  signs  of  life  at  finf.  From  these 
instances,  and  from  those  related  before,  of  the  girls  at  Oppido,  and 
the  hogs  at  Soriano,  and  from  several  others  of  the  same  kind,  we 
may  conclude,  that  long  fasting  is  always  attended  with  great  Ibiraty 
and  total  loss  of  appetite.  From  every  inquiry  I  found  that  the 
great  shock  of  the  t  h  of  February  was  from  the  bottom  upwards, 
and  not  like  the  subsequent  ones,  which  in  general  have  been  hori- 
zontal and  vorticose.  A  circumstance  worth  remarking,  and  which 
was  the  same  on  the  whole  coast  of  the  part  of  Calabria  that  had 
been  most  affected  by  the  earthquake^  is,  tliat  a  small  fish  called 
cicirelli,  resembling  what  we  call  in  England  white-bait,  but  of  a 
greater  size,  and  which  usually  lie  at  the  bottom  of  the  sea,  buried 
in  the  sand,  have  been  ever  since  the  commencement  of  the  earth* 
quakes,  and  continue  still  to  be,  taken  near  the  surface,  and  in  such 
abundance,  as  to  be  the  common  food  of  the  poorest  sort  of  people; 
whereas,  before  the  earthquakes,  this  fish  was  rare,  and  reckoned 
among  the  greatest  delicacies.  All  fiih,  in  general,  liave  been  taken 
19  greater  abundance,  and  with  much  greater  facility^  in  those  parts 
since  they  have  been  afflicted  by  earthquakes  than  before.  I  con- 
stantly asked  every  fishennan  1  met  with  on  the  coast  of  Sicily  and 
Calabria,  if  this  circumstance  was  true;  and  was  as  coustantly  ao« 
swered  in  the  atiirmative ;  but  with  such  emphasis,  that  it  must  have 
b^en  very  extraordinary.  I  suppose,  that  cither  the  sand  at  the  bot- 
tom of  the  sea  may  have  been  heated  by  the  volcanic  fire  under  it;  or 
that  the  continual  tremor  of  the  earth  has  driven  the  fish  out  of  tlieir 
strong  holds,  just  as  an  angler,  when  he  wants  a  bait,  obliges  the 
worms  to  come  out  of  the  turf  on  a  riverside,  by  trampling  on  it  with 
his  fcet^  which  motion  never  fails  in  its  effect,  as  I  have  experienced 
very  often  myself.    The  officer  who  comuunded  in  the  cttadelj,  and 
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who  was  there  during  the  earthquake,  assured  me,  that  on  the  fktal 
5th  of  February,  and  the  three  following  dzfy  the  sea,  about  a 
quaiter  of  a  mile  from  that  fortress,  rose  and  boiled  in  a  most  ex* 
Inordinary  manner>  and  with  a  most  horrid  and  alarming  noise,  the 
irater  in  the  other  parts  of  the  Faro  being  perfectly  calm.  This 
seems  to  point  out  exhalations  or  eruptions  from  cracks  at  the  bot- 
tom of  the  sea,  which  may  very  probably  hare  happened  during  the 
fioknce  of  the  earthquakes ;  all  of  which,  I  am  convinced,  ha?e 
here  a  volcanic  origin.  I  perfectly  understood  the  nature  of  the 
fermidable  wave  that  was  said  to  bare  been  boiling  hot^  and  had 
certainly  proved  fatal  to  the  baron  of  the  country^  the  Prince  of 
SdHa^  who  was  swept  off  the  shore  into  the  sea  by  this  wave,  with 
two  thousand  four  hundred  and  seventy-three  of  his  unfortunate 
fubjecta.  The  following  is  the  fact.  The  Prince  of  Scilla  havmg 
remarked,  that  during  the  first  horrid  shock,  which  happened  about 
Boott  die  5th  of  February,  part  of  a  rock  near  Scilla  had  l>een  de» 
tached  into  the  sea,  and  fearing  that  the  rock  of  Scilla,  on  which  his 
castle  and  town  is  situated,  might  also  be  detached,  thought  it  safer 
to  prepare  lioats,  and  retire  to  a  little  port  or  beach  surrounded  by 
rocks  at  the  foot  of  the  rock.  The  second  shock  of  the  earthquake, 
after  midnight,  detached  a  whole  mountain,  much  higher  than  that 
of  Scilla,  partly  calcareous,  and  partly  cretaceous,  situated  be« 
tween  the  Torre  del  Cavallo  and  the  rock  of  Scilla.  This  having 
fallen  with  violence  into  the  sr a,  at  that  time  perfectly  calm,  raised 
the  fatal  wave,  which  broke  with  so  much  fury  on  the  neck  of  land' 
called  the  Punta  del  Faro,  in  the  island  of  Sicily,  and  returning  with 
great  noiae  and  celerity  directly  on  the  beach,  where  the  prince  and 
the  unfortunate  inhabitants  of  Scilla  had  takeu  refuge,  either  dashed 
them  with  their  boats  and  richest  effects  against  the  rocks,  or  whirled 
them  into  the  sea;  those  who  had  escaped  the  first  and  greatest 
wave  were  carried  off  by  a  second  an(|thutl,  which  were  less  coo* 
skierable,  and  immediately  followed  the  first,' 

To  conclude :  the  idea  I  have  of  the  present  local  earthquakes 
is,  that  they  have  been  caused  by  the  same  kind  of  matter  that  gave 
birth  to  the  iEolian  or  Upari  blands ;  that  perhaps  an  opening  may 
hate  been' made  at  the  bottom  of  the  sea,  and  most  probably  betweea 
Siromboli  and  Calabria  Ultra,  for  from  that  quarter  all  agree,  that 
the  subterraneous  noises  seem  to  have  proceeded;  and  that  the 
foundation  of  a  new  island  or  volcano  may  have  been  lakl,  though 

r4 


7ft  SABTUgUAKE  IK  CALABRIA,  IN  1785. 

U  way  be  ages^  ivhich  to  nature  are  but  moments,  before  it  is  com- 
pleted»  and^  appears  above  tbe  surface  of  the  sea.  Nature  is  ever 
active }  but  her  actions  are,  in  general,  carried  on  so  very  slowly,  as 
scarcely  to  be  perceived  by  mortal  eye,  or  recorded  in  tbe  very 
short  space  of  what  we  call  history,  let  it  be  ever  so  ancient.  Per* 
haps  toO|  tbe  whole  destryction  I  have  been  describing  may  have 
proceeded  simply  from  tbe  exhalations  of  confined  vapours,  generated 
by  the  fermentation  of  such  minerals  as  produce  volcanoes,  which 
have  escaped  where  they  meet  with  the  least  resistance,  and  nuist 
naturally  m  a  greater  degree  have  affected  the  plaiu^  than  the  high 
and  more  solid  grounds  around  it« 

iPhiL  Trans.  1783.] 


CHAP.  XXIV. 
sahtrquake  in  galabria  in  the  YBAR  1763. 

[BjCooDt  Frakcisco  Ifpouto.] 

Oalabria  has  been  at  all  times  exposed  to  the  terrible  cftnvuU 
sions,  of  which  we  are  at  present  the  victims.  The  earthquakes  in 
l638  and  I659,  by  which  the  two  provinces  of  Calabria  were  almost 
utterly  destroyed,  are  fresh  in  every  one*s  memory,  as  well  as  that 
of  the  year  1743-4,  which  afflicted*  us  for  a  longtime,  but  without 
loss  of  cities  or  of  men*  Reggio,  and  the  countries  near  it^  are  ex- 
posed to  earthquakes  almost  every  year,  and  if  we  look  back  to  tbe 
highest  antiquity,  we  shall  find  that  all  Italy,  but  particularly  this 
country,  and  more  particularly  still  the  provinces  we  inhabit,  have 
been  subject  to  various  catastrophes  in  consequence  of  volcanoes 
and  subterraneous  fires.  But  among  so  many  earthquakes  to  whicb 
we  have  been  exposed,  not  the  least  is  that  under  which  we  at  present 
suffer,  whether  we  consider  the  force  of  the  concussions,  or  their 
duration,  or  the  changes  that  have  taken  place  lathe  surface  of  the 
earth,  or  the  ruin  of  so  many  cities  and  villages,  witb  the  loss  of 
forty  thousand  iuliabitanti. 

From  the  5th  of  February  to  this  instant  the  shocks  have  been 
more  frequent,  and  a!most  every  day  repeated.  At  times  the  earth 
diook  as  i>  usually  does  on  these  occasions ;  but  at  others  the  motion 
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vatnadolstoij*  and  at  otben  Tortioose*  ^dariag  wbich  state  it  re- 
sembled a  ship  tossed  about  in  a  bigh  sea.  The  most  considrrable 
of  these  lepeated  earthquakes  were  those  which  took  place  Feb.  5» 
7,  and  28 ;  and  finally  on  the  28th  of  March.  These  foar  ertiptious 
coming,  as  ncady  as  we  can  judge  by  the  pbsenomena  and  effiects^ 
fiom  tibe  chain  of  mountains  which  extend  from  l(eggio  bitherwards, 
base  produced  four  different  explosions  in  four  different  parts  of 
Cslabria.  These  explosions  have  produced  various  great  effects ; 
rained  cities  and  villages,  levelled  mountains,  formed  immense 
bleaks  io  the  earth,  new  collections  of  waters,  old  rivulets  sonk  in 
the  earth  and  dispersed,  rivers  stopped  in  their  course,  soils  levelled, 
mnll  BBoantalns  which  existed  not  before  formed,  plants  rooted  up, 
sad  carried  to  considerable  distances  from  their  first  site,  large  por- 
tions of  earth  rolling  about  through  considerable  districts,  animali 
sad  meo  swallowed  up  by  the  earth. 

But  I  will  confine  myself  to  a  short  narrative  of  the  effects  of  tlie 
last  explosion  of  the  2Sth  of  March,  which  doubtless  must  have 
arisen  from  an  mternal  fire  in  the  boweb  of  the  earth  in  these  parts, 
a  it  took  place  predsely  in  the  mountains  which  cross  the  neck  of 
iwr  peninsula  which  b  formed  by  the  two  rivers,  the  Lamcto  wliich 
mas  into  the^lpfa  of  St.  Euphemia,  and  tbe  Corace,  which  runs 
into  the  Ionian  sea,  and  properly  into  the  bay  of  Squillace.  That 
tbe  thing  was  so,  b  evident  fi'om  all  the  phaenomena,  Thb  shock, 
like  all  the  rest,  came  to  us  in  the  direction  of  the  S.  W.  At  first 
the  earth  began  to  undulate,  then  it  sliook^  and  finally  it  moved  in 
a  vortieose  direction,  so  that  many  persons  were  not  able  to  stand 
on  their  feet*  Thb  terrible  concu»sion  lasted  about  ten  secontls  ; 
it  was  succeeded  by  others  which  were  less  strong,  of  jess  duration* 
sad  only  undnlatory;  so  that,  during  the  whole  night,  and  for  half 
the  next  day,  the  earth  was  continually  shaken,  at  first  every  five 
mnutesi  afterwards  every  quarter  of  an  hour. 

A  terrible  groan  from  under  ground  preceded  this  convulsion, 
httlcd  as  long  as  it  did,  and  finally  ended  with  a  loud  noise,  like  the 
thunder  of  a  mine  that  takes  efiect.  These  mighty  thunderiogs  ac- 
companied not  only  the  shocks  of  that  night,  and  of  the  succeeding 
day,  but  all  the  others  which  have  taken  place  since  that  time.  At 
tbe  time  of  the  earthquake,  during  the  uighr,  flames  were  seen  to 
imie  from  the  ground  in  tbe  neighbourhood  of  R<>ggio  towards 
tbe  sea,  where  the  explosion  extended,  so  that  many  countrymen 
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nm  away  for  fear;  these  flames  iaeued  exactly  from 'a  place  where 
some  days  before  an  extraordinary  heat  had  been  perceived. 
After  the  great  concussion  there  appeared  in  the  air,  towards  I  be 
cast,  a  whitish  flame,  in  a  slanting  direction ;  it  had  the  appearance 
of  electric  fire,  and  was  seen  for  the  space  of  two  hours. 

In  conseqnence  of  the  terrible  shock,  many  countries  and  citiea, 
especially  those  situated  in  the  neighbourhood  and  neck  of  onr  pe* 
ntnsula  as  you  go  from  Tiriolo  to  the  river  Ringitola,  and  which  had 
sufiered  nothing  before,  were  overturned.  Curinga,  Maida,  Cor- 
tale»  Oirifalco,  Borgia,  St.  Flora,  Settingiano,  Marcellinari,  Tiriolo, 
and  other  countries  of  less  importance  were  almost  entirely  de« 
stroyed,  but  with  the  loss  of  very  few  people.  Many  hundreds, 
however,  perished  in  Maida,  Cortale,  and  Borgia.  Many  hills  were 
divided  or  laid  level ;  many  apertures  were  made  in  the  surface  of 
the  earth  throughout  the  whole  surface  which  lies  between  the  two 
vallies  occupied  by  the  rivers  Corace  and  Lameto,  towards  Angitota. 
Out  of  many  of  these  apertures  a  great  quantity  o(  water,  coming 
either  from  the  subterraneous  concentrations,  or  the  rivers  them- 
selves in  the  neighbour  hood  of  which  the  ground  broke  up,  spouted 
during  several  liours.  From  one  of  these  openings  in  the  territory 
of  Borgia,  about  a  mile  from  the  sea,  there  came  out  af  large  quan* 
tity  of  salt  water,  which  imitated  the  motions  of  the  sea-  itself 
for  several  days.  Warm  water  likewise  issued  from  the  apertures 
made  in  the  plains  of  Maida.  In  all  the  sandy  parts,  where  the 
explosion  took  place,  there  were  observed,  from  distance  to  dis« 
tance,  apertures  in  the  form  of  an  inverted  cone,  out  of  which  like* 
wise  came  water.  This  seems  to  prove  that  from  thence  escaped  a 
fate  of  electric  fire.  Fissures  of  this  kind  are  particularly  met  with 
along  the  banks  of  the  Lanieto. 

Amklst  the  various  phsenomena,  which  either  preceded  or  followed 
the  earthquake,  the  two  following  are  remarkable.  On  the  very 
day  of  the  earthquake  the  water  of  a  well  in  Maida^  which  hereto- 
fore people  used  to  drink,  was  infected  with  so  disgustful  a  sulpha« 
reous  taste,  that  it  was  impossible  even  to  smell  to  it.  On  the  otiter 
band,  at  Catanzaro,  the  water  of  a  well,  which  before  could  not  be 
used,  because  of  a  smell  of  calcination  that  it  had,  became  so  pure 
as  to  be  druuk  extremely  well .  In  Maida  itself  many  fountains  were 
dried  up  by  the  earthquake  of  the  2Sth.  This  likewise  happened  at 
other  places ;  but  many  aF^o  broke  in  several  spots  where  there  had 
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beeD  Done  before,  as  did  ftbo  several  mineral  springs^  of  which  be* 
fore  there  was  not  a  vestige.  ConiinoiiLy»  howeverj  the  fottntaint 
became  more  swelled  and  more  copious,  and  emitted  a  lai^^er  vo« 
lome  of  water  than  usual.  The  waters  of  some  fountains  were  also 
observed  to  be  troubled,  and  to  assume  a  whitbh  or  ydlowish  co- 
lour, according  to  the  countries  through  which  they  passed*  For  a 
long  time  before  the  earth  shook,  the  sea  appeared  considerably 
agitated^  so  as  to  frighteu  the  fishermen  from  venturing  upon  i^ 
without  any  visible  winds  to  make  it  so.  Our  volcanoes  too,  as  I 
am  confidently  assured,  emitted  no  eruptions  for  a  considerable  time 
before ;  but  there  was  an  eruption  of  Etna  in  the  first  earthquake^ 
and  Stromboli  showed  some  fire  in  the  last* 
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CAVEENS,  GROTTOS,  AND  OTUER  NATURAL  EXCAVATIONS, 


A  o  man  who  has  attentively  perused  the  preceding  cliapters— who 
bas  carefully  contemplated  the  mode  in  which  the  solid  crust  of  tlie 
earth  appears  to  have  been  formed  and  aggregated  on  its  emerguig 
from  a  state  of  chaos,  and  broken,  undermined,  decomposed,  and 
recombined  into  new  shapes  by  the  posterior  agency  of  subterranean 
gasses,  volcanoes,  and  earthquakes,  of  confined  air,  vapours,  ami 
water,  can  be  much  surprised  at  finding  (hat  its  structure  is  iti  many 
kistances  to  be  met  with  rent  asunder  into  chasms  of  awful  and  tre- 
■lendous  depth,  or  scooped  out  into  hollows  of  the  most  grotesque 
and  romantic  appearance. 

From  an  almost  incalculable  variety  of  phaenomeua  of  this  descrip- 
tion, our  limits  will  only  allow  us  to  select  a  few  of  those  that  are  of 
the  most  singular  character ;  and  in  doing  this  we  shall  strictly  con- 
fine ourselves  in  the  present  place  to  those  that  are  of  natural  origin 
alone :  reserving  our  account  of  those  that  have  been  produced  solely 
or  chiefly  by  human  lalour  for  that  division  of  our  work  which  will 
take  a  general  survey  of  the  wonders  and  curiosities  of  ART. 


/ 
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We  meet  witii  a  singiilur  grotto  or  cavern  io  the  rocky  island  of 
Anf  ifiaros,  the  ancient  Oliaros  in  the  Levant^  which  lies  about  two 
miles  to  the  west  of  the  celebrated  Paros^  and  is  not  more  than  six* 
t«eti  miles  io  circumference,  but  has  a  port  accessible  to  small  barks. 
Xkb  extraordinary  grotto  appears  to  be  al>out  forty  (athoms  high,and 
fiOy  broad:  the  roof  forms  a  pretty  good  arch>  and  every  where  enter« 
tains  the  eye  with  an  infinite  variety  of  figures  of  a  white  transparent 
crystalline  marble,  representing  vegetables,  marble  pillars,  and  a  so- 
peril  marble  pyramid,  as  regular  as  if.  formed  by  art. 

Every  one  has  heard  of  the  labyrinth  of  Crete  or  Candia.  Thist^ 
which  is  a  natural  curiosity,  runs  under  a  small  bill  at  the  foot  of 
Monut  Ida,  jo  a  thousand  intricate  aud  irregular  meanders,  some« 
tliing  ^ke  that  of  Egypt,  which,  as  being  a  product  of  art,  belongs 
to  another  division  of  the  present  work*  The  entrance  is  an  aper« 
tare  seven  or  eight  paces  broad,  but  in  some  places  so  low  that  it 
cannot  be  entered  without  stooping.  The  ground  is  rugged  and 
anevcn,  but  the  top  is^  level,  and  consists  of  an  horizontal  layer  of 
•tones.  The  principal  passage,  in  which  there  is  less  danger  of  m 
person's  being  bewiltlered  than  in  the  others,  b  about  twelve  hnn« 
dred  paces  in  lengtli,  and  reaches  to  the  end  of  the  ma2e,  where  are 
two  spacious  chambers.  The  most  dangerous  part  of  the  niainwalk 
is  about  thirty  paces  distance  from  its  mouth ;  for  if  a  person  happens 
there  to  take  a  wrong  course,  he  is  soon  bewildered  amidst  the  in- 
niiiuerable  windings  which  occur,  and  his  extricating  hhnself  is  very 
diihcalt,  and  .even  uncertain  ;  but  travellers  always  provide  tbein« 
selves  with  guides  aud  torches*  There  is  little  appearance  of  this 
place  having  ever  been  a  stone  quarry.  Toumefort  considers  it  as 
effected  by  human  labour,  which,  in  that  case,  mnst  have  been  very 
great ;  but  it  is  most  probable  that  human  exertions  have  greatly 
extended  what  nature  had  formed.  Some  persons  assert  thb  ca« 
vera  to  be  the  ancient  labyrinth  of  Daedalus ;  but  Pliny  distinctly 
informs iis,  that  even  in  his  time  not  a  vestige  of  thb  celebrated  maze 
was  to  be  seen. 

Milo,  anciently  called  Melos,  latitude  36^  41'  north,  longitude  25^ 
east  from  Qreenwkrh,  lies  near  sixty  miles  north  of  Candia,  and  is 
fif^y  miles  in  circumference.  It  consists  almost  entirely  of  one 
hollow,  porous  rock,  which  b  macerated,  as  it  were,  by  the  sea- 
water;  aud  the  heat  of  a  continual  subterraneous  fire  is  felt,  on  in- 
troducing  the  hand  into  the  holes  of  the  rock:  a  place  in  the  bland 
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is  always  burning,  aud  the  earth  around  it  smokes  like  a  chimney. 
Great  quantities  of  alum  and  sulphur  are  found ;  for  here  alutn 
grows  in  some  natural  caverns  iu  the  form  of  flat  stones  between 
nine  and  ten  inches  thick.  The  ancients  highly  esteemed  the  alum 
of  this  island ;  and  Plioy,  in  his  Natural  Hbtory  •,  gives  a  clear  de- 
scription of  this  concrete  substance.  The  island  also  produces  plane 
alum,  which  grows  on  the  rock.  Sulphur  is  found  in  one  particular 
place  perfectly  pure,  and,  as  it  were,  sublimated ;  this  is  in  a  cavern 
the  bottom  of  which  is  full  of  sulphur  continually  burning.  In  this 
cavern,  which  lies  on  the  very  edge  of  the  sea,  is  a  hot  sulphureous 
spring,  salutary  in  various  disorders,  particularly  eruptive  ones,  on 
which  account  it  is  very  much  resorted  to  by  tiie  Greek  inhabitauts 
of  the  neighbouring  islands.  A  town  of  the  same  name  is  sitnated 
on  the  eastern  part  of  the  island,  and  has  one  of  the  largest  and 
best  harbours  in  the  Mediterranean,  which  is  very  convenient  for 
vessels  navigating  along  the  Levant.  The  inhabitants,  about  five  thou- 
sand in  number,  are  Greeks,  and  are  said  to  be  given  up  to  volup- 
tuousness, and  entirely  insensible  to  the  danger  of  their  situation. 

On  the  island  of  Malta,  adjoining  to  the  church  which  is  dedkated 
to  St.  Paul,  near  Citta  Vecchia,  is  the  celebrated  grotto  in  which  this 
apostle  issaid  to  have  been  imprisoned,  and  which  is  hence  regarded  with 
the  utmost  veneration.  Tliis  grotto  isexceedingly  damp,  and  produces 
probably  by  a  petrifying  qnalify  in  the  water,  a  whitish  kind  of  ston.* 
which  the  natives  say.  xvlien  re.luced  to  powder,  is  a  sovereioo  re- 
medy in  many  diseases,  and  saves  the  lives  of  many  thousands%very 
Toar.  There  is  not  a  house  in  the  island  that  is  not  provided  with  a 
quantify  of  it ;  and  many  boxes  of  it  are  said  to  be  annually  sent  to 
Swifyaiid  Italy,  to  the  Levant,  and  even  the  East  Indies.  «•  It, 
taste,"  soys  Eiydone,  "  is  like  that  of  excecdhig  bad  ma^nesb  •- 
acii  he  believes  it  has  much  the  same  effects.  It  promotes°profuse 
perspiration,  is  given  in  (he  small-pox  and  fevers,  and  is  esteemed  a 
certain  rctaedy  against  the  bite  of  all  venomous  animals.  There  u 
a  very  fine  statue  of  St.  Paul  in  the  middle  of  thb  grotto,  to  which 
.«iiraculuus  properties  are  ascribed. 

In  the  province  of  Upper  Foix.  in  France,  now  the  department  of 
Arnege,  are  stveral  natural  caverns,  in  which  arc  verv  singular  figures 
forsntd  by  the  petiifviiig  quality  of  the  waters,       '  *       ' 


•  Nat.  Hip.  lib.  xiiT.  cap.  15. 
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fa  the  tighbotttiMiod  of  llw  village  of  Ssdilie  ia  Upper  Hnnpify, 
vf  laTc  various  dcKriplioiis  of  a  very  smgular  and  extraordinaij 
eicavalioa,     TW  odghbouring  country  is  hillj»    and   abounds 
with  woodsy  aad  the  air  b  sharp  and  cold*    The  entrance  of  the 
tbovecateiB,  which  fronts  the  south,  b  eighteen  fathoms  high«  and 
cij^t  hraad,  and  consequently  wide  enough  to  receive  the  south 
wiod,  which  here  geoeially  blows  with  great  violence;  but  the  sub* 
tertaocan  passages*  which  consist  entirely  of  solid  rocks  winding  round* 
stretch  away  fiirther  to  the  south  than  lias  been  yet  discovered.    As 
Ur  as  people  have  gone,  the  he%ht  is  tbuud  to  be  fif^y  fathoms,  and 
the  breadth  twenty-six  ;  but  the  most  inexplicable  singularity  is,  that 
io  the  midst  of  winter  the  air  in  this  cavern  b  warm ;  and  when  the 
beat  of  tlie  sun  without  b  scarcely  soppoitable^  the  cold  within  b 
not  only  very  piercing,  but  so  intense,  that  the  roof  b  covered  with 
kklcs  of  the  sixe  of  a  large  cask,  which  spreading  into  raroifica- 
tionSi  form  very  grotesque  figures.     When  the  snow  melts  in  spring, 
tke  inside  of  tiie  cave,  where  its  surface  b  exposed  to  the  south  suiv 
emits  a  pellucid  water,  which  iraniediately  con^als  as  it  drops,  and 
thosforms  tlie  above  icicles;  and  the  very  water  that  drops  from  them 
on  the  sandy  ground,  freezes  m  an  instant.    It  is  even  observed,  that 
the  greater  the  heat  is  without,  the  more  intense  is  the  cold  within ; 
so  that  in  .the  dog-days,  all  parts  of  tiiis  cavern  are  covered  with 
ice,  which  the  inhabitants  use  for  cooling  their  liquors.     In  autuniii, 
when  the  nights  grow  cold^  and  the  heat  of  the  day  begms  to  abate, 
llie  ice  io  the  cave  begins  to  dissolve,  so  that  by  winter  no  more  ice 
i)  seen :  the  cavern  then  becomes  perfectly  dry,  and  has  a  mild 
warmth.    At  the  same  time  it  is  sui  prising  to  see  the  swarms  of 
flies,  gnats,  bats,  owls,  and  even  of  foxes  and  hares  that  resort 
hither,  as  to  their  wmter  retreat,  and  remain  here  till  the  return  of 
ipriDg.   Above  the  cavern  the  hill  rises  to  a  very  great  height. 

About  two  (ircrman  miles  from  Adienherg,  in  Carniola,  is  a  re* 
maikable  cavern,  named  St.  Magdalen's  Cave.  The  way  to  it  being 
covered  with  stones  and  bushes,  b  extremely  troublesome ;  but  the 
great  fatigue  in  going  is  overbalanced  by  the  satisfaction  of  seeing  such 
an  extraordmary  cavern.  You  first  descend  into  a  hole,  where  the 
earth  seems  to  have  fallen  in  for  ten  paces  before  you  reach  the  en> 
trance,  which  resembles  a  fissure  in  a  huge  rock  caused  by  an  earth- 
qaake.    Here  torches  are  always  lighted  to  conduct  traveller?,  for 
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tliecave  is  extremcLy  dark.  This  woDderfol  excavatioD  se^ass  as  if 
«iividecl  iiito  several  large  balb;  ami  other  apartnieots.  Tlie  vast 
number  of  pillars  by  which  it  is  unianieutcd  by  uature,  give  it  a  su- 
perb appearance,  and  are  extremely  beautiful ;  tor  tbey  are  as  white 
as  soow,  and  have  a  kind  of  transparent  lustie,~not  unlike  that  of 
white  sugar-candy.  The  bottom  is  of  the  same  materials ;  so  that 
a  person  may  imagine  he  is  walking  among  the  ruins  of  some  stately 
palace*  amidst  noble  pillars  and  columns*  partly  mutilated  and  partlj 
euture.  From  the  top,  sparry  icicles  are  seen  every  where  suspended, 
Ui  some  places  resembling  wax  tapers,  which,  from  their  radiant 
whiteness,  appear  extremely  beautiful*  All  the  inconvenience  here 
arises  from  the  inequality  of  the  bottom,  which  may  make  the  spec* 
tator  stumble  while  he  he  b  contemplating  the  beanties  above  and 
around  him. 

Among  the  Alps  we  occasionally  meet  vrith  tremendous  ehasms» 
several  hundred  yards  wide  at  tlie  mouth,  and  of  a  frightful  depth, 
and  in  some  instances  imfathomable*  Sometimes  the  road  winds  at 
the  edge  of  such  a  precipice,  whilst  other  roads  are  formed  at  the  bot- 
tom of  two  severed  rocks;  and  the  traveller,  in  either  situation,  has 
his  apprehensbns  of  danger  strongly^ awakened;  and  during  his 
passage  in  the  deep  sunk  roads,  slnidders  at  beholding  the  fearful  pre* 
cipices  that  hang  over  him,  the  sides  of  wbicli  correspond  so  exactly 
with  each  other,  as  plainly  to  indicate  having  been,  at  some  period 
of  time,  torn  asunder  by  some  violent  agitation  of  nature. 

About  twelve  miles  to  the  southward  of  Santa  Crnz,  in  the  Canary 
Islands,  close  to  the  sea,  is  a  cave,  with  a  church  or  chapel,  called  Our 
Lady  of  Candelaria,  in  which  is  a  little  image  of  the  Virgin  Mary, 
about  three  feet  high,  holding  a  green  candle  in  one  hand,  and  in 
the  other  an  infant  Jesus,  who  has  a  gilt  bird  in  each  hand.  This 
chapel  received  its  name  of  Candelaria  from  its  being  pretended  that 
on  the  eve  of  the  purification  of  the  Holy  Virgin,  a  great  number  of 
lights  are  constantly  seen  going  in  procession  round  the  cave  in  which 
the  image  is  placed;  and  the  credulous  assert,  that  in  the  morning- 
drops  of  wax  arc  found  scattered  about  the  sea^shore.  This  image 
of  the  Virgin  is  held  in  the  highest  veneration,  on  account  of  the 
many  miracles  it  is  said  to  have  performed ;  and  her  chape]  is 
adorned  with  so  many  ornaments,  tliat  it  is  the  richest  place  in  all 
the  seven  ulands.    At  a  certain  season  of  the  year,  most  of  the  in* 
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Inbitaots  of  the  island  go  thither  in  [nlgrimage^  when  troops  of 
yomg  girb  march,  singing  in  an  agreeable  manner  the  praises  of 
the  Virgin,  and  the  miraculous  deeds  of  the  image* 

in  the  Andes  of  South  America,  where  every  thing  is  exhibited  on 
the  largest  scale,  there  are  some  such  clifts  not  less  than  a  mile  in 
width,  and  of  an  immeasurable  depth,  whilst  others  of  a  more  li« 
mited  depth,  at  their  bottom  stretch  in  an  horizontal  direction, 
forming  caverns  of  an  immense  capacity. 

The  island  of  Barbadoes  abounds  with  caves,  the  most  remark* 
iMe  of  which,  called  Cole*s  Cave,  is  situated  almost  in  the  bottom 
of  a  melancholy  hideous  gully,  or  deep  chasm  made  between  hills  by 
repeated  torrents  of  rain.  This  gully  b  about  a  hundred  and  sixty- 
fife  feet  deep,  from  which  nothing  is  to  be  seen  above  but  the  tops 
of  high  rocks  and  impending  clif&,  through  the  brandies  of  lofty 
tiees.  The  descent  toward  the  entrance  of  this  cave  is  by  a  steep 
craggy  precipice  of  great  height,  where  the  security  from  falling  de** 
pcnds  much  upon  the  good  hold  which  is  taken  of  the  roots  of  trees 
and  branches  of  underwood.  Having  rather  slid  than  walked  down 
ID  tfab  manner  a  considerable  way,  you  are  suddenly  within  an  in- 
closure  of  very  high  perpendicular  rocks,  where  the  light  of  the  sky 
is  admitted  by  two  holes  in  the  roof.  On  the  west  side  of  thb 
gloomy  apartment  lies  the  mouth  of  the  cave,  which  is  of  cousider- 
able  size.  Upon  the  first  entrance  into  it,  the  light  of  the  day 
begins  to  grow  weak,  and  proves  but  an  uncertain  guide.  Twenty 
yards  farther^  it  appears  no  stronger  nor  brighter  than  the  glimmer- 
ing of  a  star  in  a  dull  hazy  night,  and  a  few  steps  more  envelopes 
yon  in  total  darkness.  It  extends  about  a  quarter  of  a  mile  from  its 
entrance,  is  in  no  part  vety  lofty,  but  is  divided  into  different  apart- 
ments :  through  it  runs  a  spring  of  clear  water. 

We  have  already  observed,  that  in  hot  climates  these  natural  ex* 
cavations  have  always  been  highly  prized  by  the  wealthy  and  volup* 
taons  as  the  most  refreshing  summer  retreats.  In  many  of  them, 
indeed,  the  cold  continues  with  little  or  no  variation  through  the 
whole  year,  and  is  too  intense  to  be  borne  in  the  hottest  season^ 

In  France  and  Italy  *,  these  kinds  of  natural  icehouses  are  fre* 
iqoent,  and  supply  thb  pleasant  luxury  at  a  very  cheap  rate.    Thus 


*  See  aUo,  for  other  natiual  cavemi,  the  rock  of  Gibraltar,  chapter  %xjh 
sect.  fii.  of  the  present  iNiok  • 
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SECTION  II. 

Peak  of  Derbyshire' 

This  peak  has  been  long  famous  for  the  seven  following  places, 
or  wonders^  as  they  were  formerly  called :  Mauitor;  Pool's  Hole  ; 
Devil*s  Hole;  Slden  Hole;  the  Alternating,  or  Ebbing  and  flowing^ 
Well ;  Buxton  Well ;  and  the  Duke  of  Devonshir^s  magnificent  seat 
called  Chutworth.  Of  these,  the  first  four  only  belong  to  the 
present  depurtroent  in  the  Gallery  ov  Nature;  the  two  next 
will  have  niches  assigned  to  them  a  few  chapters  hence;  and  the 
Ia.st  appertains  to  our  Second  Part,  coustituting  the  Qallert  of 
Art. 

Mam-toRj  or  theM otlier  Bank,  is  a  huge  precipice  facing  tlie  east» 
or  sooth-east»  ufaich  b  said  to  be  perpetually  splintering  and  throwing 
down  great  atones,  on  a  smaller  mountain  below  it;  while  yet 
Bcfther  the  one  augments  nor  the  other  decreases  in  size.  This 
noaotaiii  is  chiefly  composed  of  a  peculiar  kind  of  schist  or  stale, 
raited  I'rovincially  black  shale,  and  grcat*stone  :  and  such  is  the  na- 
ture of  this  slate,  that  though  very  hard  before  it  is  exposed  to  the 
sir,  it  very  easily  crumbles  to  dust  upon  such  exposure ;  and  hence 
tlie  sbale  is  peqietually  wasting  by  the  action  of  the  rain  and  snow; 
while  the  larger  and  harder  masses  of  stom%  being  hence  loosened 
and  diseni^ged,  necessarily  fall  from  their  |K>sitions}  in  many  places, 
before  tbeT  descending,  producing  a  cavernous  appearance,  and 
eveti  a  romantic,  overhangiug  scenery,  highly  dangeroas  to  be  ap« 
proaclied.  That  it  is  only  at  the  tim^s  of  snow  and  rain-storms 
Liiat  the  luouiitain  wastes,  is  affirmed  by  the  most  intelligent  of  the 
neighbouring  inhabitants :  and  that  the  decay  is  not  conthiual,  Mr. 
Marty n,  who  has  published  an  account  of  Mam- tor  in  the  Philoso- 
'•.«tcal  Transactioos  for  1729*  affirms  of  his  own  knowledge;  having 
iHti  only  taken  a  close  survey  of  it,  but  also  climbed  up  its  steepest 
precipice,  without  tracing  any  other  shivering  in  the  mountain  than 
«liat  the  treading  of  his  own  feet  in  the  loose  crumbled  fartb  occa^ 
9ooed. 

Fooi«*8  Hole  b  a  smgukr  horizontal  opening  at  the  foot  of 
a  mountain  near  Buxton,  and  is  said  to  have  derived  its  nama 
(torn  a  Botorious  robber  who  secreted  himself  for  a  long  time  from 
the  pufsait  of  justice  in  the  stupendous  cavern  to  which  it  leads 
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The  entrance  is  extremely  low  and  narrow  ^  but  it  gradually  opens 
into  a  spacious  and  lofty  concavity,  like  tbe  interior  of  a  Gothic 
cathedral.  In  a  cavern  to  the  right,  called  Pool's  Chamber,  is  a 
curious  echo;  and  the  sound  of  a  rapid  stream  which  runs  through 
the  great  vault  produces  a  fine  effect.  Tlie  innuQierable  drops  of 
water  which  depend  from  tiie  roof  9nd  sides  are  also  worthy  of  ad- 
miration ;  for  they  not  only  reflect  innumerable  rays  from  tbe  Hghts 
carried  by  the  guides,  but,  being  of  a  petrifying  quality,  they  form 
many  fanciful  resemblances  of  menj  lions,  dogs,  aud  other  animals, 
and  of  organS)  lanterns,  and  flitches  of  bacop*  Tbe  Queen  of  Scots' 
pillar,  said  to  have  taken  its  name  from  a  visit  of  the  unfortunate 
Mary,  during  her  abode  at  Chafsworth,  is  clear  and  bright  like  ala- 
baster, but  probably  partakes  more  of  the  nature  of  spar,  with  which 
the  circumjacent  country  abounds.  This  pilhir  is  the  boundary  of 
most  people's  curiosity ;  but  there  is  a  steep  ascent  for  nearly  a 
quarter  of  a  mile  beyond  it,  which  terminates  in  a  hollow  in  tbe  roof, 
called  the  Needle's  Eye,  where  a  candle,  if  judiciously  placed,  ap. 
pears  like  a  star  peeping  from  a  cloudy  sky. 

The  entrance  to  another  cavern  called  the  Devil's  Hole,  i^ 
extremely  magnificent :  being  situated  in  a  gloomy  recess,  between 
two  ranges  of  perpendicular  rocks ;  and  having  on  the  left  a  rivult i 
which  issues  from  the  cave,  and  pursues  its  foaming  course  o vet- 
craggy  and  broken  masses  of  limestone.  A  vast  canopy  of  rock 
forms  the  mouth  of  this  stupendous  excavation,  and  assumes  the 
Appearance  of  a  depressed  arch,  which  extemls  one  hundred  aiul 
twenty  feet  in  width,  forty-two  in  height,  and  about  ninety  in  re- 
fteding  depth. 

At  the  first  entrance,  a  spectator  is  surprized  to  find  that  a  num- 
ber of  twine-makers  have  established  their  residence  and  maoufac- 
tory  within  this  tremendous  gulf;  and  the  combinations  of  tbeir  rude 
appearance  and  machines  with  the  sublime  features  of  tbe  natural 
scenery,  impresses  the  mind  with  an  indescribable  «^io|ioB  of  awe. 
After  proceeding  about  ninety  feet,  the  roof  becomes  lower,  and  a 
gentle  descent  conducts,  by  a  detached  rock,  to  the  interior  eu- 
trance>  where  the  blaze  of  the  day  wholly  disappears,  and  all  fur- 
ther researches  must  be  pursued  by  torch-ligbt. 

I'he  passage  now  becomes  extremely  confined,  and  tbe  visitor  is 
obliged  to  proceed  about  twenty  yards  in  a  stoopiug  po6ture :  but 
on  his  arrival  at  a  spacious  opening,  called  the  BeU-boase,  be  i* 
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again  enabled  to  stand  apright,  and  proceeds,  wkhout  wGonveQience, 
to  the  brink  of  a  lake,  where  a  smaH  boat  is  readj  to  convey  him 
to  the  interior  of  the  cavern,  beneath  a  niastive  rock,  which  stoops 
within  twenty  inches  of  the  surface  of  the  water. 

Beyond  this  lake  is  a  spacious  vacuity,  about  two  hundred  and 
twenty  feet  long,  two  hundred  broad,  and,  in  some  parts,  a  huu* 
dred  and  twenty  feet  high  $  but,  from  the  want  of  ligh^  neither  the 
roof  nor  distant  sides  of  this  vast  abyss  can  be  plainly  discerned. 

Near  the  terminatu>n  of  a  shallow  stream,  called  the  Second  Wa* 
ter,  is  a  projecting  pile  of  rocks  called  Roger  Rain's  House,  from 
the  circomstance  of  water  incessantly  dripping  from  the  crevices  of 
the  roof.  Beyond  this,  opens  another  tremendous  hollow,  called  The 
Chancel,  irhere  the  rocks  appear  much  broken*  and  the  sides  are  li* 
teiaily  covered  with  staiactical  incrustations.  Here  the  stranger  is 
generally  surprised  by  an  invbible  vocal  concert,  which  bursts  in  dis« 
cordant  tones  from  the  upper  regions  of  the  chasm:  "  Yet,**  says  a  re- 
ipcctable  tourist*,  "  being  unexpected*  and  issuing  from  a  quarter 
where  no  object  can  be  seen,  in  a  place  where  all  is  still  as  death,  and 
calcohited  to  impress  the  imagination  with  solemn  ideas^  it  can  seldom 
be  beard  without  that  mingled  emotion  of  awe  and  pleasure,  asto* 
nisfament  and  delight,  which  is  one  of  the  most  interesting  feelings 
of  the  mind.**  At  the  conclusion  of  the  strain,  the  choristers  (con* 
Slicing  of  eight  on  ten  women  and  children)  are  seen  ranged  in  a 
hoDow  of  the  rock,  about  fifty  feet  above  the  floor. 

After  passmg  The  Devil's  Cellar,  and  the  Halfway-house  (neither 
of  widch  are  particularly  worthy  of  observation)  the  visitor  proceeds 
bcneatii  three  natural  arches  to  a  vast  concavity,  which,  from  its 
lesemUance  to  a  bell,  is  called  Great  Tom  of  Lincoln.  From  tills 
point  the  vault  gradually  descends,  the  passage  contracts,  and  at 
length  leaves  no  more  room  than  is  suflicieot  for  the  passage  of  the 
itttun^  which  continues  to  flow  through  a  subterraneous  channel. 

The  entile  li^ngtb  of  this  wonderful  cavern  is  two  thousand  two 
hundred  and  fifty  feet,  and  its  depth,  from  the  surface  of  the  moun- 
tain, about  six  hundred  and  twenty.  A  curious  effect  is  produced  by 
the  expldsion  of  a  small  quantity  of  gunpowder,  wedged  mto  the 
rock  in  the  interior  of  this  cave ;  for  the  sound  appears  to  roll  along 
the  rooft  and  sides,  like  a  tremendous  and  continued  peal  of  thun* 
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der.  The  effect  of  the  light,  on  returning  from  these  dark  recesses, 
it  p«rticiilarly  imprettife ;  and  the  gradual  illumination  of  the  rocks, 
which  become  brighter  as  they  approach  the  entrauce,  is  said  to  ex- 
hibit one  of  the  most  interesting  scenes  that  ever  employed  the 
pencil  of  an  artist,  or  fixed  the  admiration  of  a  spectator. 

Eldbn  Hole  is  a  stupendous  chasm  in  the  vicinity  of  the  preced. 
ingv  formerly  represented  as  altogether  unfathomable,  and  teeming, 
at  a  certam  depth,  with  such  noxious  air.  that  no  animal  could  respire 
it  without  inevitable  destruction.  Cotton  affirmed  more  than  a  ceu- 
tury  ago,  that  he  let  down  eight  hundred  and  eighty>four  yards  of 
line,  of  which  the  last  eighty  yards  were  wet,  without  finding  a  bot- 
tom ;  and  it  has  been  confidently  asserted,  that  a  poor  man,  who  was 
once  lowered  in  a  basket  to  the  depth  of  two  hundred  yards,  on 
being  drawn  up  died  in  a  state  of  delirium.  We  cannot,  however, 
give  a  better  description  of  the  actual  depth  and  dimensions  of  this 
singular  cavem,  than  the  following  of  Mr.  Lloyd's,  as  contained  in 
volume  aiii.  of  the  Philosophical  Transactions  Abridged. 

Mr*  Lloyd  having  seen  several  accounts  of  the  unfathomable  depth 
of  Elden  Hole,  in  Derbyshire,  and  being  in  that  neighbourhood,  he 
was  inclined  to  make  some  inquiries  about  that  noted  place,  of  the 
acyoinfaig  inhabitants ;  who  informed  him  that  about  fourteen  or 
fifteen  years  before,  the  owner  of  the  pasture  in  which  this  chasm  is 
situated,  having  lost  several  cattle,  had  agreed  with  two  men  to  fill 
it  up  \  but  finding  no  visible  effects  of  their  labour,  after  having 
spent  some  days  in  throwing  down  many  loads  of  stones,  they  ven- 
tured to  be  let  down  into  it,  to  see  if  their  undertaking  was  practi- 
cable ;  when,  dn  finding  at  the  bottom  a  vast  large  cavem,  they 
desisted  from  their  work,  as  it  would  have  been  almost  impossible  to 
have  procured  a  sufiicient  quantity  of  stones  to  have  filled  it  up. 
On  inquiry  of  one  of  these  men  whethet  there  were  any  damps  at 
the  bottom ;  and  being  assured  in  the  negative,  Mr.  L.  procured  two 
ropes  of  40  fiithoms  nearly  in  length,  and  eight  men  to  let  him  down^ 

For  the  first  twenty  yards  Mr.  L.  was  let  down,  he  could  assist 
himself  witli  hb  hands  and  feet,  as  it  was  a  kind  of  confined  slope ; 
but  after  that  the  rock  jetted  out  into  large  irregular  pieces,  on  aU  the 
three  sides  next  him ;  and  on  that  account  he  met  with  some  diffi. 
culty  in  passing,  for  about  the  space  of  ten  yards  mora ;  at  which 
depth  the  rope  was  moved  at  least  five  or  six  yards  from  the  perpeo- 
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dicdar.  Thence  down^  the  breadth  was  about  three  yards*  and  the 
length  at  least  fi^  or  six,  through  craggy  irregalar  slits  of  rock» 
whieh  was  rather  dirty,  and  covered  with  a  kiud  of  moss,  and  pretty 
wetj  till  he  came  within  about  twelve  or  fourteen  yards  of  the  bot- 
tom,  and  then  the  rock  opened  on  the  east  side,  and  he  swung  titt 
he  descended  to  the  floor  of  the  cave^  where  be  perceived  there  was 
light  enough  came  from  the  mouth  of  the  pit,  though  at  the  distance 
of  sixty-two  perpendicular  yards,  to  read  any  print.  When  at  the 
bottom,  be  perceived  that  the  cavern  consisted  of  two  parts;  tlie 
first  being  a  cave,  in  shape  not  much  unlike  that  of  an  oven ;  and  the 
btter,  a  vast  dome  of  the  form  of  the  inside  of  a  glass^honsej  with 
a  small  arched  jMssage  from  the  one  to  the  other,  through  which  a 
dope  of  loose  stones,  that  have  been  thrown  in  from  time  to  time^ 
extends  from  the  wall  at  the  west  side  of  the  first  dome>  to  almost 
the  bottom  of  the  second  cave  or  dome,  with  such  an  angle^  that  the 
farther  end  of  the  cave  is  lower  by  twenty*five  yards  than  tlie  place 
where  he  first  landed. 

The  diameter  of  this  cavern  may  be  nearly  fifty  yards :  the  top 
he  could  not  trace  with  the  eye ;  but  he  had  reason  to  believe  it  ex- 
tended to  a  vast  height ;  for  when  nearly  at  the  top  of  one  of  the 
incrasted  rocks,  at  the  height  of  about  twenty  yardu,  be  could  find 
no  dosnrc  of  the  dome,  though  he  then  saw  much  farther  than  when 
he  stood  at  the  bottom. 

As  to  the  particular  curiosities  to  be  met  with  in  the  small  ca- 
vern, they 'are  not  worth  mentioning;  indeed  he  did  not  meet  there 
with  any  stalactitical  mcrustatioBs  whatever;  but  the  wall  consisted 
of  rude  and  irregular  fragments  of  rock.  Among  the  singularities 
in  the  second  cavern,  he  particularly  observed  the  followmg ;  climb* 
kg  up  a  few  loose  stones  on  the  south  side,  he  descended  again 
tbroagh  a  small  slit  mto  a  little  cave,  four  yards  long  and  irre. 
gular,  as  to  height  not  exceedmg  two  yards;  and  the  whole 
lined  with  a  Und  of  sparkling  stalactites,  of  a  fine  deep  yellow  co* 
lour,  with  some  small  stalactitical  drops  hanging  from  the  roof. 
Facmg  the  first  entrance  is  a  most  noble  column,  of  the  same  khid 
of  incrustation,  above  thirty  yards  high :  and  proceeding  on  to  the 
north,  be  came  to  a  large  stone,  covered  with  the  like  matter;  and 
nndcr  it  was  a  hole  two  yards  deep,  lined  with  the  same;  whence 
sprung  a  rock  consbting  of  vast  solid  round  masses,  like  the  former 
in  colour,  though  not  in  figure,  oA  which  he  easily  aaaended  to  the 
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lieight  of  twenty  yards,  and  got  some  fine  pieces  of  stalactites^  pai« 
dent  from  the  cragged  sides  which  joined  this  rock. 

AAer  thb|  proceeding  forward^  he  came  to  another  pile  of  in- 
cni8tations>  different  from  the  two  former,  and  much  rougher;  and 
which  was  not  tinged  with  such  a  yellow,  but  rather  with  a  brown 
colour ;  and  at  the  top  of  tliis  also  is  a  small  eavern^  into  which  he 
went.  The  last  thing  he  took  notice  of,  was  the  vast  drops  of  sta* 
hictites,  hanging  like  icicles  frotu  every  part  of  the  vault;  some  of 
which  were  as  large  as  a  man's  body,  and  at  least  four  or  five  feet 
long.  The  greatest  part  of  the  walls  of  the  large  cavern  was  lined 
with  incrustations,  and  they  were  of  three  kinds :  the  first,  being  the 
deep  yellow  stalactites ;  the  second,  being  a  thin  coating,  like  a  kind 
of  light  stone-coloured  varnish  on  the  surface  of  the  Umestone,  and 
which  glittered  exceedingly  by  the  light  of  the  candles;  and  the 
thinl  being  a  sort  of  rough  efflorescence,  every  Bunate  shoot  re« 
sembiing  a  kind  of  rose-fiower. 

Having  satisfied  hn  curiosity  with  a  view  of  Ibis  astonishing  vmnlt, 
he  began  to  return.  Fastening  the  rope  to  Ins  body,  he  gave  the 
signal  to  be  drawn  up ;  which  he  found  to  be  a  much  more  difficuk 
and  dangerous  task  than  the  descent,  owing  to  his  ^weight  drawing 
the  rope  into  clefts,  between  tlie  fragments  of  tlie  rock,  which  made 
it  stick  ;  and  to  his  body  jarring  against  the  sides,  whkh  he  could 
not  possibly  prevent  with  his  hands.  Another  circumstance  also  in* 
creased  the  danger,  which  was,  the'  rope  loosening  the  stones  over 
heady  whose' fall  he  every  instant  dreaded. 

After  writing  the  above,  Mr*  L.  was  informed,  there  was  for^ 
merly  the  mouth  of  m  second  abaft  in  the  floor  of  the  great  ca* 
vem,  somewhere  under  the  great  heap  of  stones ;  and  that  it  was 
covered  up  by  the  miners,  at  the  time  when  so  many  loads  wete 
thrown  in  from  tJie  t<^p.  It  is  reported  to  have  gone  down  a  vast 
depth  farther,  and  to  have  had  water  at  the  bottom ;  but  he  did 
not  perceive  any  remiindng  appearance  of  such  openmg  himself,  im» 
did  the  miners,  who  went  down  with  him,  say  any  tUng  about  it. 

The  above  description  was  communicate  to  the  Royal  Society 
in  1771  f  by  Edward  King,  Esi|.  who  makes  the  following  judidotts 
observations  upon  it.  '^  If  il  be  fisrther  conskiered,  that  in  sounding 
sneh  great  dfeplfas,  thenreight  of  the  rope  may  oftep  be  mistaken  for 
the  weight  of  theplnmnet ;  and  that  lience  the  rope  may  continue  de« 
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seoBdiDg^  aod  ooilio^  op,  first  at  the  bottom,  and  afterwards  at  other 
places  where  it  it  accideulaHy  stopped,  till  it  be  at  length  hindered 
10  its  descent  bj  some  prejectiens  of  Uie  rock  nearer  the  mouth  of  the 
shaft ;  thb  will  account  for  Mr.  Cotton's  letting  down  eight  hundred 
and  eighty-four  yards,  whiie  the  water  at  the  bottom  of  the  second 
shaft  will  account  for  eighty  yards  being  wet;  as  so  many  might 
coil  up  in  the  water,  let  it  have  been  ever  so  shallow,  and  as  the  rest, 
bcyoad  the  real  depth  of  the  chasm,  nnght  coil  up  either  in  the  great 
or  lillie  cave.  Again,  the  many  craggs  on  each  side  the  first  shaft, 
and  prabably  also  on  each  side  the  second,  must  retard  any  stone  in 
its  Ml ;  aad  by  that  means  will  account  for  the  length  of  time  a  body 
takes  in  descending ;  which  must  lie  a  great  deal  longer  than  if  it 
Hell  ia  open  space:  and  hence  Dr.  Short  (who  has  given  a  calculation, 
fofsed  from  the  time  of  the  descent  of  heavy  bodies,  according  ta 
the  Newtonian  principles  of  gravitation)  was  misled  to  conclude, 
though  very  ingeniously,  that  this  chasm  was  four  hundred  and 
twcaty-two  yards  deep.  Aiid,  lastly;  the  falling  of  stones  mto  the 
water,  at  the  bottom  of  the  second  shaft,  and  the  increase  of  the 
«Mod  thus  made,  partly  from  the  reverberation  at  the  sides  of 
the  great  cavern,  and  partly  ftom  the  form  of  the  upper  shaft,  which 
m  not  very  unlike  that  of  a  speaking  trumpet,  might  occasion  that 
astonishing  noisC)  which  is  said  to  have  been  heard  at  various  times 
formerly,  on  throwing  stones  into  this  gulf;  but  which  has  not  been 
heaid  of  late  years,  in  a  manner  at  all  agreeable  to  old  reports." 

And  as  both  Mr.  Lloyd,  and  also  a  miner's  wife,  from  whom  King 
had  hia  information,  mentioned  there  being  water  at  the  bottom  of 
the  ttcond  shaft,  it  appears  highly  probable,  that  thb  water  b  tlie 
coatinuation  of  a  subternmeous  river;  and  indeed  of  that  very  river 
which  runs  out  of  the  mouth  of  the  great  cavern  at  Castleton:  for 
it  0  obaerved  by  the  country  people  in  the  neighbourhood,  that 
there  is  a  hirge  quantity  of  grit-stobe  forming  in  the  earth  near  Eldea 
Hofey  bat  ngne  near  Castleton ;  and  yet,  on  high  floods,  the  river  at 
Caatlcton  washes  great  quautitiesof  fragments  of  that  very  grit-stone 
oat  of  the  mouth  of  Castleton  cavern. 

There  b  also  a  tradition,  which,  however  ridiculous,  ought  to  be 
preserved.  Many  years  ago,  and  old  woman,  hunting  her  goose,  it 
Ml  down  into  Elden  Hole ;  but  some  days  after,  slie  heard  it  was 
seen  at  the  mouth  of  Castleton  cavern,  and  actually  received  it  safe 
a^ia  fiam  thence;  the  goose  having  by  the  fluttering  of  its  wings. 
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preserved  itself  from  being  dashed  to  pieces  in  its  fall ;  and  having 
found  its  passage  safely  Uirough  the  subterraneous  riven 

[PUL  Trans.  Ahr.  Fol.  XIII,  168I.] 

SECTION  III. 

Mendip  Caverns  and  Groitosm    By  Mr.  John  BeaMmani. 

On  the  south  side  of  Mendip- hills^  ^vifliin  a  mile  of  Wellsj  is  a 
fiimous  grotlOy  known  by  the  name  of  Okey*hole^  much  resorted 
to  by  travellen.  The  entrance  of  it  is  in  the  declivity  of  those  hilis, 
which  is  there  environed  with  rocks,  having  near  it  a  precipitoos 
descent  about  ten  or  twelve  fathoms  deep,  at  the  bottom  of  which 
there  always  issues  from  the  rock  a  considerable  current  of  Hater. 
The  nuked  rocks  above  the  entrance  shew  themselves  for  about  thirty 
fathoms  in  height,  though  the  whole  ascent  of  the  hill  above  it  is 
about  a  mile,  and  b  very  steep. 

Af  first  entenng  this  vault,  you  go  upon  a  level ;  but  advaactiig 
farther  iuto  it,  you  find  the  way  rocky  and  uneven,  sometimes  as* 
cenduig  and  sometimes  descending.  Tlie  roof  in  the  highest  part 
is  about  eight  fathoms  from  the  floor,  and  in  some  places  it  i»  so 
low  that  a  man  must  stoop  to  pass  through.  Its  widtli  is  also  various^ 
in  some  parts  it  a  about  five  or  six  fiithoms,  in  others  not  above  one 
or  two ;  it  extends  itself  in  length  about  two  hundred  yards. 

At  the  farther  part  of  this  cavern  there  rises  a  good  stream  of 
water,  large  enough  to  drive  a  mill,  which  passes  ail  along  one  side 
of  thtf  cavern,  and  at  length  slides  down  about  six  or  eight  fathoms 
between  the  rocks,  and  then  pressing  through  the  clefts  of  tfaem, 
discharges  itself  into  a  valley.  This  river  within  the  cavern  is  weU 
stored  with  eels,  and  has  some  trouts  in  it,  which  must  of  necessity 
.have  been  engendered  there,  and  not  come  from  without,  there 
being  so  great  a  fall  near  the  entrance.  In  a  dry  summer  I  have 
seen  a  number  of  frogs  all  along  the  cavern,  to  the  farthest  part  of 
it,  and  other  little  animals  in  some  small  cisterns  of  water  there. 
Before  arriving  at  the  middle  of  this  vault,  you  find  a  bed  of  very 
fine  sand,  which  is  much  used  by  artists  to  cast  metals  in.  On  the 
roof,  at  certain  places,  hang  multitudes  of  bats,  as  usual  iu  all  ca* 
vems  whose  entrance  is  upon  .1  level,  or  somewhat  ascending  or 
descending. 

The  next  cavern  of  note  lies  about  five  miles  from  this,  00  tbe 
southwest  part  of  Mendip*hills,  near  a  ^lice  called  Cheddar,  famous 
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for  dieeae ;  from  this  place  you  may  pass  up  a  narrow  valley  about 
a  mile  ui  length,  being  bounded  with  precipitous  rocks  oo  the  cast 
and  west,  some  of  a  very  considerable  height.  To  enter  into  this 
cavern,  before  you  reach  halfway  this  valley,  you  must  ascend  about 
fifteen  fiithoms  on  those  rocks  which  tiound  it  to  the  east.  This 
cavern  is  not  of  so  large  extent  as  the  former,  neither  has  it  any  thmg 
peculiar  in  it.    These  two  caverns  have  no  communication  with  the 


It  is  generally  observed,  that  wherever  mines  of  lead-ore  are, 
there  caverns  of  various  kinds  and  situations  are  found.    The  most 
considerable  in  Meudip-hills  is  a  cavern  in  a  hill  called  Lamb.  First 
a  perpendicular  shaft  descends  about  ten  fathoms,  then  yoa  come 
into  a  leading  vault,  which  extends  itself  in  lengtli  about  forty  fa- 
thoms ;  it  runs  not  on  a  levels  but  descending,  so  that  when  you 
come  to  the  end  of  it  you  are  twepty-three  fathoms  deep  by  a  per- 
pendicular line ;  the  floor  of  it  is  full  of  loose  rocks :  its  roof  is  firmly 
vaulted  with  lime-stone  rocks,  having  flowers  of  all  colours  hanging 
from  them,  which  present  a  most  beautiful  object  to  the  eye,  being 
always  kept  moist  by  the  distilling  waters.    lo  some  parts  the  roof 
is  about  five  fathoms  in  height,  in  others  so  low  that  a  man  has 
much  ado  to  pass  by  creeping;  the  width  is  mostly  about  three 
fathoms.  This  cavern  crosses  many  veins  of  ore.  About  its  middle, 
on  the  east  side,  lies  a  narrow  passage  into  another  cavern,  which 
runs  between  forty  and  fifty  fathoms  in  length.    At  the  end  of  the 
firrt  cavern  there  opens  another  large  one. 

I  have  been  in  many  other  caverns  upoq  Mendip-hiils.  The  fre- 
quency of  caverns  on  those  hills  may  be  easily  guessed  at,  by  the 
frequency  of  s%rallow.pits,  which  occur  there  in  all  parts,  and  are 
made  by  the  fidling  in  of  the  roofs  of  caverns;  some  of  these  pits 
being  of  a  large  extent,  and  very  deep;  and  sometimes  our  miners^ 
sinking  in  the  bottom  of  these  swallows,  have  found  oaks  fifteen 

fathoms  deep  in  the  earth. 

[Phil.  Trans.  Jbr.  Vol  11.  KJSl.J 

8BCTI0M    IV. 

Pen-park  HoUy  in  Giouceiterikire.    By  Sir  Mobert  SoHlhwelL 

Thbbb  is  a  pbce  in  Olouecatersfaire  called  Pen-paik,  about  three 
■ikt  fiKMD  Bristol,  and  above  three  from  the  Severn,  where  some 
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the  tunnel,  with  some  appearances  of  spar,  but  nothing  else  in  it  ex- 
cept a  few  bats. 

**  The  cavity  below  was  in  like  manner  rocky^  and  very  irregular ; 
the  candles  and  torches  burnt  clear,  so  as  to  discover  the  whole  ex- 
tent thereof;  nor  was  the  air  any  thing  offensive.  The  three  men 
that  went  down  the  first  day  staid  below  two  hours  and  a  half.  Tlie 
next  day  the  captain  went  down  with  seven  or  eight  men^  who  staid 
below  for  an  hour,  and  observed  all  things. 

"  The  bottom  of  this  hole,  where  the  land-waters  gather,  is  forty- 
nine  yards  down  from  the  superficies  of  tlie  earth,  and  by  good  cal- 
culation the  same  bottom  is  twenty  yards  above  the  highest  rising  of 
the  Seveniy  and  lies  into  the  land  about  three  miles  distant  from  it." 

[Phii.  Trans.  Ahr,  Vol.ll.  ifis^S.] 

SECTION    V. 

Cavern  of  DunmoufPark,  neat  Kilkenny  pin  IrelamL 
By  Mr.  Adflm  Waller. 
This  cavern  is  situated  in  a  fine  plain,  rising  mdeed  here  and 
there  into  small  hills.  The  country  all  round  aboiuids  with  lime* 
stone,  and  quarries  of  beautiful  blaclk  marble,  variegated  with  white 
shells.  Difierent  from  those  of  Derbyshire  and  Mendip,  this  cave 
descends  perpendicularly  thuty  yards,  froin  the  top  of  a  small  hiU« 
through  an  opening  forty  yards  in  diameter.  The  sides  of  this  pit 
are  lime  stone-rock,  whose  chiuks  nourish  varipus  shrubs  and  trees, 
down  which  the  inspector  must  descend  with  great  caution.  .  In  tb)9 
descent  he  is  amused  with  flights  of  wild  pigeons,  and  jackdsws 
from  the  cave  below.  When  he  reaches  the  bottom,  he  sees  one 
side  of  tin's  pit  supported  by  a  natural  arch  of  rock,  above  twenty- 
five  yards  wide,  under  which  he  goes  horisontally,  and  sees  two 
subterraneous  openings  to  tb^  right  and  left.  If  he  turns  to  the 
right,  he  makes  hb  way  over  rocks  and  stones,  coated  with  spar  in 
the  most  whimsical  shapes^  and  formed  from  the  dropping  roof* 
just  as  the  dripping  of  a  candle  would  cover  a  pebble.  These  knobs 
take  a  fine  polish,  are  transparent,  and  variegated  with  the  wildest 
assemblage  of  colouring.  Tlie  Earl  of  Wandesford  had  one  of  them 
sawn  into  a  slab,  und  it  is  as  beautiful  as  a  moco.  When  these  pc- 
tri&ctions  are  tried  with  an  acid,  the  efiervescence  is  ezcesshreJy 
strong ;  and  as  the  earth  all  round  is  calcareous,  and  the  stones  lime* 
ptone,  probably  the  icicle  figures  depending  firom  the  roof,  sad 
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these  knobs,  are  thus  formed.  The  rains  that  fail  on  the  bill  over 
thu  cavern,  oozing  tbrough  aii  okery  calcareous  earth,  and  the  lime* 
stone  roof,  imbibe  or  dissolve  their  fine  particles  in  their  descent ; 
and  as  this  mixture  can  only  filter  through  ihe  rock  exceedingly 
slow,  the  water  hanging  on  the  roof  is  soon  dissolved  by  the  air» 
and  the  stony  particles  are  left  behind.  Hence  are  formed  the 
icicle»sbaped  cones  that  hang  from  the  roof;  these  growing  perpe* 
tualiy  longer,  have^  in  many  parts  of  the  cave,  met  the  knobs  from 
the  bottom,  and  formed  a  number  of  fantastic  appearances,  like  the 
pillars  of  a  Gothk  cathedral,  organs,  crosses,  &c.  When  the  rain 
filters  pretty  fast  through  the  roof,  it  falls  on  the  rocks  below,  and 
grows  there  uito  knobs  and  cones,  whose  vertex  points  to  those  that 
impend  from  the  roof, 

A  spectator,  viewing  these,  cannot  but  conceive  himself  in  the 
month  of  a  hoge  wild  beast,  wflh  ten  thousand  teeth  above  bis  head, 
and  as  many  under  his  feel.  The  scene  is  indeed  both  pleasing  and 
awful ;  the  candles  bnming  dim,  from  the  moisture  in  the  air,  just 
served  to  shew  a  spangled  roof  perpetually  varnished  with  water,  in 
some  places  upwards  of  twenty  yards  high ;  in  other  places  they 
crawled  on  all-four,  through  celb  that  will  admit  rmly  one  at  a  thne. 
After  having  scrambled  about  five  hundred  yards  into  this  right*hand 
part  of  the  cave,  they  returned  to  daylight,  and  then  proceeded 
to  view  the  left-hand  part  Here  were  many  different  branches  of 
the  cavern ;  they  tied  one  ball  of  packthread  to  another,  as  they 
went  forward,  that  they  might  more  easily  find  their 'way  back. 
This  branch  »  not  so  horizontal  as  the  other ;  it  declines  down- 
wards, and  the  ppenings  in  it  are  vastly  wider,  some  being  at  least 
one  hundred  yards  wide,  and  above  fifty  high.  A  small  rill  accom*- 
panied  tliem,  which*  by  its  diflerent  falls,  formed  a  sort  of  rude 
haimony,  well  suited  to  the  place.  In  a  standing  part  of  this  brook, 
and  near  a  quarter  of  a  mile  from  the  entrance,  they  found  the  bones 
of  a  hundred  at  least  of  the  human  race;  some  were  very  large, 
but  when  taken  out  of  the  water  they  crumbled  away.  As  they 
could  find  nothing  like  an  mscriplion,  or  earth  for  a  burying  place, 
they  conjectured  that  some  of  the  civil  wars,  perhaps  that  of  1641, 
might  have  driven  the  owners  of  these  bones  into  this  place.  The 
traditioo  of  the  neighbourhood  threw  nq  light  upon  it* 

Many  of  the  rocks,  on  the  rpof  and  sides  of  this  cavern,  are  black 
marble,  full  of  white  spots  of  a  shell-like  figure;  and  the  whole 
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neighbourhood  is  full  of  quarries  of  this  beautiful  stone,  which 
takes  a  fine  polish,  and  is  used  through  the  three  kingdoms  for  sbbs, 
chimney  pieces,  &c.  lo  some  deep  and  wet  parts  of  these  quarries, 
this  elegant  fossil  is  seen  in  the  first  stages  of  its  formation  ;  the  shells 
are  real,  but  so  softened  bj  time  and  their  moist  situatioH«  as  to  be 
susceptible  of  receiviag  the  stony  particles  into  their  pores,  by  whose 
cohesive  quality,  they  in  time  become  those  hard  white  curb  that 
give  value  to  the  marble :  and  it  is  very  remarkable,  and  a  proof 
that  these  white  spots  have  been  real  shells,  and  thus  formed,  that 
the  longer  a  chimney-piece  or  slab  is  used,  the  more  of  those  spots 
ripen  into  view^ 

[PhU.  Tram.  Ahr.  Vol  XIII.  1773.] 

SECTION  VI. 

Cave  of  FingaL 

This  is  the  most  extraordinary  feature  of  tfaemostextraordiBaly 
island  of  tliC  Hebrides,  the  whole  of  it  constituting  one  of  the  most 
singular  and  romantic  spots  m  the  world.  By  fir  the  best  des- 
cription we  have  received  of  it  has  been  from  the  pen  of  Sir  Joseph 
Banks,  which  we  sliall  copy,  unabridged,  into  the  present  section. 

**  In  the  sound  of  Mull,  we  came  to  anchor,  ou  the  Morven  side, 
opposite  to  a  gentleman's  house,  called  Drumnen  ;  the  owner  of  if, 
Mr*  Macleane,  having  found  out  who  we  were,  very  cordially  asked 
us  ashore ;  we  accepted  his  invitation,  and  arrived  at  bis  house, 
where  we  met  an  English  gentleman.  Mr.  Leach*,  who  no  sooner 
saw  us  than  he  told  us,  that  about  nine  leagues  from  us  wai  an  idaod 
where  he  believed  no  one  even  in  the  Highlands  had  been  t,  onwbich 
were  pillars  like  those  of  the  Giants*  Causeway :  this  was  a  great 
object  to  me,  who  had  wished  to  have  seen  the  causeway  itself,  would 
time  have  allowed;  I  therefore  resolved  to  proceed  directly,  espe- 
cially as  it  was  just  in  the  way  to  the  Columb-kill ;  accordmglyt 

*'*  I  cannot  but  express  the  obligMipos  I  have  to  this  gcntlenu  for  bii  Tery 
kind  inteotioDs  of  iBfonning  me  of  this  natcbless  curiosity  {  for  I  am  iofonoed 
that  he  pursned  me  in  a  iKMit  for  two  miles,  to  acquaint  me  with  what  be  had  ob- 
scnred ;  but,  unfortunately  for  me,  we  out-sailed  his  liberal  intention." 

f  *'  When  I  lay  in  the  sound  of  Jona,  two  gentlemen,  ftwa  the  isle  of  Moil, 
and  whose  setUements  were  there,  seemed  to  know  nothing  of  this  place  }  at 
least  they  never  mentioned  it  as  any  thing  wonderful/' 


/  V 


■  i    \ 
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kiTiog  put  up  two  days  provisions,  aud  my  little  tent,  we  put  ofFin  the 
boat  about  one  o'clock  for  our  intended  voyage,  having  ordered  the 
ship  to  wait  for  us  in  Tobirmore,  a  very  fine  harbour  on  the  Mull  side. 

'^  At  uioe  o'clock,  after  a  tedious  passage*  having  had  not  a  breath 
of  wind*  we  arrived,  under  the  direction  of  Mr.  Macleane's  son 
and  Mr.  Leach.  It  was  too  dark  to  see  any  thing,  so  we  carried 
our  tent  and  baggage  near  the  only  house  upon  the  island,  and  be« 
gan  to  cook  our  suppers,  in  order  to  be  prepared  for  the  earliest 
dawOy  to  eiyoj  that  which  from  the  conversation  of  the  gentlemen 
we  had  now  raised  the  highest  expectations  of. 

The  impatience  which  every  body  felt  to  see  the  wonders  we 
had  heard  so  largely  described,  prevented  our  morning's  rest ;  every 
one  was  np  and  in  motion  before  the  break  of  day,  and  with  the  first 
light  arrived  at  the  south-west  part  of  the  island,  the  seat  of  the  most 
lemariodble  pillars ;  where  we  no  sooner  arrived  than  we  were  struck 
with  a  scene  of  magnificence  which  exceeded  our  expectations* 
thoogh  formed,  as  we  thought,  upon  the  most  sanguine  foundations ; 
the  whole  of  that  end  of  the  island  supported  by  ranges  of  natural 
pillan,  mostly  above  fifty  feet  high,  standing  in  natural  collonades« 
according  as  the  bays  or  points  of  land  formed  themselves  upon  a 
firm  basis  of  solid  unformed  rock,  above  these,  the  stratum  which 
mcbes  to  the  sofl  or  surface  of  the  island,  varied  in  thickness  as  the 
iilaad  itself  formed  into  hills  or  vallies ;  each  hill,  which  hung  over 
the  colaraus  below,  forming  an  ample  pediment ;  some  of  these 
above  snty  feet  in  thickness,  from  the  base  to  the  point,  formed  by 
the  sloping  of  the  hill  on  each  side,  almost  into  the  shape  of  those 
aied  in  architecture. 

Oonpared  to  this  what  are  the  cathedrals  or  the  palaces  built 
by  men !  mere  models  or  playthings,  imitations  as  diminutive  as  his 
works  will  always  be  when  compared  to  those  of  nature.  Where  is 
BOW  the  boast  of  the  architect  I  regularity,  the  only  part  m  which 
he  fancied  himself  to  exceed  his  mistress.  Nature,  b  here  found  in 
her  possesiioD,  and  here  it  has  been  for  ages  undescribed  *.     Is  not 

*SteihifltakeD  notice  of  by  Boehanao,  but  in  the  tligbteit  inaDner  i  an^ 
18 Bg  the  thoamndi  who  have  have  navigated  thete  seas,  none  ever  paHl  th^ 
kail  attention  to  its  grand  and  striking  efaarKteriitic,  till  the  preioot  writer. 

That  liland  if  the  property  of  Mr.  LaaclAan  Mac  Qualre,  of  Ulva,  and  is 
"V  to  be  disposed  of* 

▼OU  It.  H 
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tbis  the  school  where  the  art  was  originailjf  fftiidied,  aod  what  bs» 
been  added  to  this  b^r  f  he  whole  Grecian  school  1  a  capital  to  orna- 
ment the  column  of  nature,  of  which  they  could  execute  only  a  model; 
and  for  that  ver\'  capital  they  were  obliged  to  a  bush  of  Acanthus : 
how  amply  does  nature  repay  those  ^ho  study  her  wonderful  works! 

With  our  minds  full  of  such  reflections  we  proceeded  along  the 
sliore^  treading  upon  another  Giant's  Causeway,  every  stone  being 
regularly  formed  into  a  certain  number  of  sides  and  angles,  t31  in  a 
short  time  we  arrived  at  the  mouth  of  a  cave,  the  most  magnificeuf, 
I  suppose,  that  has  ever  been  described  by  travellers. 

The  mind  can  hardly  form  an  idea  more  magnificent  than  such 
a  space,  supported  on  each  side  by  ranges  of  columns ;  and  roofed 
by  the  bottoms  of  those^  which  have  been  broke  off  in  order  to  form 
it ;  between  the  angles  of  which  a  yellow  stalagmitic  matter  haa 
exuded,  which  serves  to  define  the  angles  precisely ;  and  at  the  same 
time  vary  the  colour  with  a  great  deal  of  elegance,  and  to  render  it 
still  more  agreeable,  the  whole  is  lighted  from  without ;  so  that  the 
farthest  extremity  b  very  plainly  seen  from  witliout,  and  the  air 
within,  being  agitated  by  I  he  flux  and  reflux  of  the  tides,  is  perfectly 
dry  and  wholesome,  free  entirely  from  the  damp  vapours  with  which 
natural  caverns  in  general  abound. 

We  asked  the  name  of  it.    Said  our  guide.  The  cave  of  Fhimi* 
What  is  Fhinn  t  said  we.  Fhinn  Mac  Coul,  whom  the  translator  of 
Ossian's  works  has  called  Fhigal.     How  fortunate  that  in  this  cave 
we  »honld  meet  with  the  remembrance  of  that  chief,  whose  existence, 
as  well  as  that  of  the  whole  epic  poem,  is  almost  doubted  in  England. 

Enough  for  the  beauties  of  Staffa :  I  shall  now  proceed  to  de« 
scribe  it  and  its  productions  more  philosophically. 

The  little  island  of  Staffa  lies  on  the  west  coast  of  Mull,  about 
three  leagues  northeast  from  Joiia,  or  the  Columb-kill ;  its  greatest 
length  it  about  an  English  mile,  and  its  breadth  about  half  a  one. 
On  the  west  side  of  the  isle  is  a  small  bay,  where  boats  generally  land ; 
a  little  to  the  southward  of  which  the  first  appearance  of  pillars  are 
to  be  observed ;  tbe>  are  small,  and  mstead  of  being  placed  upright, 
lie  dovto  on  their  sides,  each  forming  a  segment  of  a  drcle;  from 
tlience  vou  pass  a  small  cave,  above  which,  the  pillars,  now  grown 
a  little  larger,  are  inclining  in  all  directions :  in  one  place  in  particular 
a  smal!  nmss  of  them  very  nmeli  resemble  the  ribs  of  a  ship*;  fipom 

•  The  Gianfk  Ciiogevray  has  its  l>^ndiD|:  pillan ;  but  I  imagine  then  to  be^ 
very  diffcrcBt  firvn  tbeie.    Thotc  I  nw  were  erect,  and  rao  aloag  the  face  of  a 
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knee,  bamngpaned  the  cave,  which,  if  it  is  not  low  water,  you  must 
do  in  a  boat,  joa  come  to  the  first  ranges  of  pillars,  which  are  still 
aot  above  balf  as  large  as  those  a  little  beyond.  Over  agamst  this 
plice  is  a  small  idand,  called  in  Erse,  Boo*sha-la,  or  more  properly* 
Buacfaa-ille,  or  the  lierdsman,  separated  from  the  maip  by  a  chan* 
kI  Dot  many  fathoms  wide;  this  whole  bland  is  composed  of  pillars 
witJioat  any  stratum  above  them ;  tbey  are  still  small,  but  hy  much 
the  neatest  formed  of  any  about  the  place. 

The  first  division  of  the  island,  for  at  high  water  it  is  divided 
*to  two,  makes  a  khid  of  a  cone,  the  pillars  converging  together 
towards  the  centre  ;  on  the  other,  they  are  in  general  laid  down  fiat, 
iod  b  the  front  next  to  the  main,  j^on  see  how  beautifully  they  arc 
picked  together,  their  ends  coming  out  square  with  the  bank  which 
tbey  form :  all  these  have  their  transverse  sections  exact,  and  their 
Mrikes  smooth,  which  is  by  no  means  the  case  with  the  large  ones, 
alneb  are  cracked  in  all  directions.  I  much  question,  however,  if  any 
one  of  this  whole  island  of  Buachaille  is  t%vo  feet  in  diameter. 

The  main  island  opposed  to  Boo-sha*la  and  farther  towards  the 
Boitb^west  is  su^^rted  by  ranges  of  pillars  pretty  erect,  and,  though 
not  tall,  (as  tbey  are  not  uncovered  to  the  base,)  of  large  diameters; 
lad  at  tfaenr  feet  is  an  irregular  pavement  made  by  the  npper  sides 
of  iQcb  as  have  been  broken  off,  which  extends  as  far  under  water 
u  the  eye  can  reach.  Here  the  forms  of  the  pillars  are  apparent : 
these  are  of  three,  four,  five,  six,  and  seven  sides,  but  the  numbers 
of  five  and  six  are  by  much  the  most  prevalent.  The  largest  f  mea- 
sured was  of  seven ;  it  was  ivur  feet  five  inches  in  diameter.  I  shall 
{ive  the  measurement  of  its  sides  and  those  of  some  other  form 
I  met  with. 


No.  1.4  sides,  diam.  1  ft.  5  in.  No.  2.  5  sides,  diam.  2  ft.  lOJn 

Ft.  In.  Ft.  In 

Side  1.  1    5  Side  1.  1  10 

2.  11  2.  1   10 

3.  1     6  3.  1     5 

4.  1     1  4.  1     7| 

5.  1     8 

Ugk  clif,  bcDt  ttraocdj  in  their  middle,  a«  if  Hoable,  at  their  oriciiial  for- 
MtiM,  wliileiB  a  toftitate,  to  sup|iort  the  maw  of  iacttmbcDt  earth  that  pretied 
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No.  3.  6  sides,  diam.  3  ft.  6  iii.    No.  4.  7  sides,  diam.  4  ft.  5  io. 

Ft.  In.  Ft.  In. 

Side  1.  0  10  Side  1.  2  10 

2.  2    2  3*  2    4 

3.  2    2  3.  1   10 

4.  1   11  4b  2     0 

5.  2     3  5«  1     1 

6.  S    9  &  1     6 

7.  1  3 
The  surftces  of  these  large  pillars  iu  general  are  rough  and  na* 
even,  full  of  cracks  in  all  directions :  the  transverse  figures  in  the 
upright  ones  never  iail  to  run  in  their  true  directions ;  the  surfMes 
upon  which  we  walked  were  often  flat,  having  neither  concavity  nor 
convexity ;  the  larger  number,  however,  were  concave,  though  aone 
were  very  evidently  convex  ;  in  some  places  the  interstices  within  the 
peipendicuhur  figures  were  filled  up  with  a  yellow  spar ;  in  one  piaoe 
a  vein  passed  in  among  the  mass  of  pillars,  carrying  here  and  there 
small  threads  of  spar.  Though  they  were  broken  and  cracked 
through  and  through  in  all  directions,  yet  their  pexpendieular  figures 
might  easily  be  traced ;  from  whence  it  is  easy  to  iofiMr,  that  what- 
ever the  accident  might  have  been  that  caused  the  dislocatiiM^  it 
happened  after  the  formation  of  the  pillars. 

From  hence,    proceeding  along  shore,  you  arrive  at  Fivgal's 
Cave :  iU  dimensions,  though  I  have  given,  1  shall  here  again  re* 

peat  m  the  form  of  a  table : 

Ft.    In. 
Length  of  the  cave  from  the  rock  without  -        •  371     S 

from  the  pitch  of  the  arch  -  250  0 

Breadth  of  ditto  at  the  mouth  •  -  •  53  7 

at  the  farther  end  -  •  20  0 

Height  of  the  arch  at  the  mouth          -  -  »  117  ^ 

at  the  end              -  -  -  70  0 

Height  of  an  outside  pillar        -  •  •  •  39  6 

of  one  at  the  N.  W.  comer*  •  •  -  54  0 

Depth  of  water  at  the  mouth  •  -  •  18  O 

at  the  bottom  •  •  -  0  0 

The  cave  runs  into  the  rock  in  the  direction  of  N.  E.  by  E.  by 
the  compass. 
Proceeding  ftirther  to  the  N.  W.   yon  meet  with  the  hjglhest 
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nagn  of  pilhn>  the  magnificent  appearance  of  whicfa  b  past  all 
tefiptioB :  here  they  are  bare  to  their  veiy  basts»  and  the  stratum 
Woir  them  is  also  visible ;  in  a  short  time  it  rises  many  feet  above 
Ae  water,  ami  gives  an  opportunity  of  examining  its  quality.  Its 
lar&se  rough,  and  has  often  large  lumps  of  stone  sticking  in  it,  as 
if  balf  immersed ;  itself,  when  broken*  is  composed  of  a  thousand 
heterogeneous  parts,  which  togetlier  have  very  much  the  appear. 
SDoe  of  a  lava ;  and  the  more  so,  as  many  of  the  lumps  appear  to 
be  of  the  very  same  stone  of  which  the  pillars  are  formed ;  tbb 
whole  stratum  lies  in  an  inclined  position,  dipping  gradually  to^ 
wsids  the  S.  £.  As  hereabouts  is  the  situation  of  the  highest  pillan, 
I  shall  mention  my  measurements  of  them,  and  the  different  strata 
■I  thk  place,  prembing  that  the  measurements  were  made  with  a 
line,  held  in  the  hand  of  a  person  who  stood  at  the  top  of  the  cliB^ 
sad  leaching  to  the  bottom,  to  the  lower  end  of  which  was  tied  a 
while  mark|  which  was  observed  by  one  who  staid  below  for  the 
parpooe ;  when  thb  mark  was  set-off  from  the  water,  the  person 
below  noted  it  down,  and  made  signal  to  him  above,  who  made 
then  a  mark  in  hb  rope :  whenever  thb  mark  passed  a  notable  plaoe^ 
the  lame  signal  was  made,  and  the  name  of  the  place  noted  down 
ss  before ;  the  line  being  all  hauled  up,  and  th^  distances  betweep 
the  nmks  measured  and  noted  down,  gave,  when  companed  with 
the  hook  kept  below,  tlie  distances,  as  for  instance  in  the  caye : 

No.  1.  in  the  book  below,  was  called  from  the  water  tf>  the 
foot  of  the  first  pillar,  in  the  hook  above;  No.  1.  gave  3$  feet  9 
inches,  the  highest  of  that  ascent,  which  was  composed  of  brjojce^ 
piilara. 

No.  1.  Pillar  at  tlie  west  comer  of  Fingal's  cajre: 

Ft.    In. 
t.  From  the  water  to  the  foot  of  the  pillar  -  13     10 

a.  Height  of  the  pillar  |>     .        «.  .  37      3 

3.  Stratum  above  the  pillar  •  •  ^  66      Q 

No.  2.  Fingal's  cave : 
I,  From  the  water  to  the  foot  of  the  pillar  p 

X  Height  of  the  pillar  ... 

3.  From  the  top  of  the  pillar  to  the  top  of  the  arch 

4.  ThiduiesB  of  tlie  stratum  above  , 
By  adding  together  the  three  first  measurements,  we  got 

the  height  of  the  arch  from  the  water  -  |1/      0 

»3 


36 

8 

39 

0 

31 

4 

34 

4 
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No.  3.  Corner  pillar  to  tli«  westward  of  FrngBl's  cave : 

Ft,  In. 

Stratum  below  the  pillar  of  lava.like  matter  *  110 

Length  of  pillar  -  »  »  *  54    0 

Stratum  above  the  pillar  ▼  *  «  61    6 

No.  4.  Another  pillar  to  the  westward  ; 

Stratum  below  the  pillar                •              r             »  17  t 

Height  of  the  pillar          -            ^              -             ,  50  0 

Stratum  above                  •            r             t             ^  4t  1 

No.  5.  Another  pillar  farther  to  the  westward : 

Stratum  below  the  pillar  -  •  -  IQ  8 

fleight  of  the  pillar  -  *  .  55  1 

Stratum  above       .        -  •  ?  ,  54  7 

The  stratum  above  the  pillars,  which  is  here  menttonfd,  is 
uniformly  the  same,  consisting  of  numberless  small  pillars,  bemling 
and  inclining  in  all  directions,  somelhnes  so  urregularly,  that  the 
stones  can  only  be  said  to  have  an  inclination  to  assume  a  columnar 
form  ;  in  others  more  regular,  but  never  breaking  into,  or  dbturl>- 
ing  the  stratum  of  large  pillars,  whose  tops  keep  every  where  an 
uniform  and  regular  line. 

Proceeding  now  along  shore  round  the  north  end  of  the  island, 
you  arrive  at  Oua-na  scarve,  or  the  Ck>rvorant\s  Cave :  hefc  the 
stratum  under  the  pillars  is  lifted  up  very  high  ;  the  pillar^  above  it 
are  considerably  less  than  those  at  the  N.  W.  end  of  the  islaud,  but 
still  very  considerable.  Beyond  is  a  bay,  which  cuts  deep  into  the 
island,  rendering  it  in  that  place  not  more  than  a  quarter  of  a  mile 
over*  On  the  sides  of  this  bay,  especially  beyond  a  little  valleyi 
which  almost  cuts  the  island  into  two,  are  two  stages  of  piUars,  but 
small;  however,  having  a  stratum  between  them  exactly  the  sain« 
as  that  above  them,  formed  of  innumerdble  little  pillars,  shaken 
out  of  their  places,  and  leaning  in  all  directions. 

Having  passed  this  bay,  the  pillars  totally  cease ;  the  rock  is 
of  a  dark-brown  stone,  and  no  signs  of  regularity  occur  till  you 
have  passed  round  the  S.  £•  end  of  the  island,  (a  space  almost  as 
large  as  that  occupied  by  the  pillars,  which  you  meet  agaiu  on  the 
^est  side,  beginning  to  form  themselves  irregularly,  fis  if  the  stratum 
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liad  an  indination  to  that  form^  apd  soon  arrive  at  the  bending 
|dUan  where  I  began. 

The  stone  of  whkli  the  pillars  are  forhieil  is  a  coarse 'kind  of 
basalteSy  Terj  much  resenibling  the  Xriant's  Caoseway  in  Ireland, 
tboogb  none  of  them  axe  near  so  neat  as  the  specimens  of  the 
latter,  which  I  have  seen  at  tlie  British  Museum;  owuig  chiefly  to 
the  colour,  which  in  onrs  is  a  dirty  brown,  in  the  Irish  a  tine  black : 
indeed  the  wjiole  production  seems  very  much  to  resemble  the 
Giant's  Causeway ;  with  which  I  should  willingly  compare  it,  had 
I  any  account  of  the  former  before  me  *• 

fiKCTlON  Vlf. 

Grotta  del  Cane  f . 

Therb  is  no  person  conversant  with  literature  who  does  notluiow 
that  this  name  has  been  given  to  a  small  cavern  between  Naples . 
and  Pozzoolo,  because  if  a  dog  be  brought  into  it,  and  Ins  nose  held 
io  the  ground,  he  soon  begins  to  breathe  with  difficulty,  and  loses 
sS\  sense,  and  even  life,  it  he  be  not  speedily  removed  into  the  open 
amd  purer  air.  This  grotto,  though  so  celebrated  both  in  ancient 
and  modem  times,  in  fact  shares  its  fame  with  several  other  places 
whkh  are  endowed  with  tlie  same  deleterious  quality ;  as  it  is  only 
one  of  the  almost  innumerable  pestiferous  vapours  in  different  parts 
of  the  world,  especially  in  volcanic  countries,  which  are  quickly 
latal  both  to  brute  animals  and  man,  though  they  do  not  offer  to  the 
eje  the  slightest  indication  of  their  presence.  They  have  been 
mentioned  by  a  numerous  list  of  writers,  whom  I  might  cite,  were  I 
disposed  to  make  an  unseasonable  parade  of  my  reading.  It  is  to  be 
remarked  that  the  greater  part  of  these  vapours  are  oply  tempprary, 
whereas  that  of  the  jQrotta  del  Cane  is  perpetual,  and  seems  to  Jiave 
produced  its  deadly  effects  in  the  time  of  PUny.  A  man  standing 
erect  suffers  nothing  from  jt;  as  the  mephitic  vapour  rises  only  to  a 

^  StaiiB  it  a  geoninr  maM  of  basaltes,  or  Giant's  .Causeway  i  but  in  most 
retpectfl  superior  to  the  Irish  in  graodeor.  The  name  is  Norwegian ;  and 
aKMt  properly  bestowed  on  account  cf  its  sini^lar  structure;  StalEEi  being  de- 
rivfd  tnm  Staf,  a  staff,  prop,  or,  figuratively,  a  colnmo. 

f  For  the  Grotto  di  Posilipo,  which  is  an  artificial  excavation,  see  Part  I^^. 
#f  l^it  work, 
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small  beigiit  from  the  ground ;  \,  therefore,  eot^red  it  witboot  dan- 
ger; but,  notwithstandiDg  Ihe  most  atlentive  observation  I  could 
make^  I  could  not  perceive  the  smallest  visible  enhalation. 

It  therefore  appeared  to  me  that  M.  Ferber  must  h^ve  been  mis. 
taken,  when  he  says,  **  the  killing  damps  rise  from  the  ground, 
about  a  palm  above  the  floor,  move  alopg  it  as  a  white  smoke,  and 
spread  through  the  door  In  the  open  air*  ***  But,  as  it  has  already 
been  observed  that  the  smoj^e  pf  a  torch  extinguished  in  the  Ta- 
pour  sinks  downwards,  assumes  a  whitish  colour,  and  goes  out  Ht 
the  bottom  of  the  door ;  it  appears  prolNible  that  this  occasioned  hh 
mistuke,  especially  as  he  mentions  the  experiment  of  t|ie  extinguished 
torch  ill  the  same  place. 

As  little  can  I  agree  with  him  that  the  mischievous  effects  of  Xhh 
vapour  are  the  consequence  of  the  ai|r  being  deprived  of  its  elasti* 
city  ■\ ;  since  it  has  been  demonstrated  that  they  are  to  be  attri- 
buted to  the  caibonic.acid  gas,  as  was  first  proyed  by  M.  Adolphus 
Murray.  As  we  know,  likewise,  that  a  candle  being  extinguished 
in  this  gas,  the  fumes  which  proceed  from  it  mix  more  readily  with 
the  gas  than  with  the  atmospheric  air ;  we  perceive  why  the  smoke 
of  a  torch  which  ceases  to  burn  in  the  Grotta  d^l  Cane,  sinks  where 
the  pestiferous  vapour  is  strongest,  and,  passifig  along  th^  ground, 
goes  out  at  the  lower  part  of  the  door* 

The  person  who  is  the  keeper,  or  guide,  at  the  grotto,  and  who 
shews  to  strangers  the  experiment  of  the  dog  for  a  gratuity,  when 
the  animal  is  panting,  and  half  dead,  takes  him  into  the  open  air, 
and  afterwards  throws  him  into  tlie  neighbouring  lake  of  Agmuo ; 
insinuating  that  this  sliort  immersion  into  the  water  is  necessary  com* 
pletely  to  restore  him*  M.  Ferber  relates  this  fact,  and  shews  that 
he  believed  ail  tbat  was  tuld  him  conoeruing  it.  The  troth  iiow* 
ever  is,  tnat  the  plunging  the  dog  into  the  lake  is  a  mere  trick,  to 
render  the  experiment  more  specious  and  obtain  money  from  the 
ciedulons,  as  the  atmospheric  air  alone  is  sufiicient  to  restore  the 
animal  to  life. 

The  experiments  made  by  M*  Murray,  to  ascertain  the  nature  of 
this  mephitic  vapour,  have  discovered  to  us  what  was  before  un- 


•  Ferber's  Travels  throus^  Italy,  p.  146,  of  the  Evgliih  tnuulatloiK 
f  Feriwr*!  Travel!. 
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knowDy  Hid  we  owe  to  him  every  gratefiil  acknowledgment  They., 
have  not,  however,  explained  every  thing  we  could  wish  to  learn  re« 
Utive  to  this  cavern*  Whoever  is  vened  in  the  knowledge  of  nature^ 
and  acquainted,  in  any  degree,  with  the  difikuU  art  of  making  ex. 
periinents,  must  be  convinced  what  a  number  of  these  might  be 
made  in  tt^  which  would  greatly  tend  to  throw  new  light  on  physi* 
ology  and  physics.  I  conceived  a  strong  desire  to  attempt  several, 
and  communicated  my  intention  to  the  Abb6  Breislak,  who  accon|« 
panied  me  to  the  Grotta  del  Cane.  Wc  agreed  to  divide  them 
between  us,  that  I  should  apply  myself  to  the  physiological,  or  those 
which  had  for  their  object  living  beings,  and  he  bestow  his  attention 
4o  the  physical.  As  I  was  on  the  point  of  setting  out  for  Sicily,  I 
resolved  to  carry  this  plan  into  execution  on  my  return  to  Naples* 
fiat  Mount  Etna  and  the  Lipari  isles  detained  me  a  long  time  ;  and 
when  I  returned  I  had  scarcely  time  to  visit  Vesuvius,  being  obliged 
to  repair  almost  immediately  to  P»dua,  to  begin  my  public  lectures 
10  Natural  History.  My  friend,  the  abb6,  however,  who  resides 
constantly  near  Solfatara,  in  consequence  of  his  superintendence  of 
the  works  there,  proceeded,  after  my  departure,  to  ful61  the  task  I 
had  assigned  him,  and  communicated  to  me  the  result  of  bis  expe* 
riments  in  a  letter,  which,  with  bis  consent,  I  here  publish,  a«  I  am 
convinced  that  it  will  be  highly  gratifying  to  my  readers. 

*<  Naples,  NwemberTO,  1790. 

"  BKSPfiCTABLB  FRIEND, 

"  When  you  visited  this  city,  two  years  ago,  to  make  observatious 
oo  the  Phlegrean  Fields,  you  did  nie  the  honour  to  propose  to  me 
to  asttist  you  in  making  a  regular  series  of  experiments  on  the  celc^ 
brated  mepliitic  vapour  of  the  Grotta  del  Cane.  You  may  remem* 
ber  that  we  agreed  to  divide  befween  us  the  objects  to  be  exammed. 
Yon  proposed  to  inquire  in  what  manner  the  exhalation  acts  ou  the 
animal  economy^  so  as  fint  to  suspend  its  functions,  and  af  la^t 
totally  destroy  them,  unless  the  means  of  restoration  are  speedily 
applied.  This  problem,  though  considered  by  many,  has  never 
been  investigated  with  tliat  precision  and  accuracy  which  it.  dci* 
serves,  nor  have  experimeuts  been  sufficiently  multiplied  and  diver* 
sified  to  establish  a  general  law.  From,  you  I  axpected  that  it 
would  have  received  new  light,  apcnstomed  as.  you  are  to  develop 
the  most  compHfiated  arcana  o^  nature.    In  the  expeim^nts  to  be. 
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made,  you  rescnred  to  yourself  the  physiologieal,  leaviDg  to  roe  the 
pbysico-cbemical.  Your  journey  into  Sicily,  and  your  hasty  retuni 
to  P&dua,  to  exercise  the  duties  of  your  professorship,  rendered  it 
impossible  at  that  time  for  yon  to  execute  your  part  of  the  plan.  I 
have  not  dared  to  treat  a  subject  reserved  for  you,  but  I  hope  that 
some  other^tome  fortunate,  combination  of  circumstances  may  once 
more  bring  you  back  to  Naples,  and  afibrd  you  an  opportunity  to 
prosecute  these  inquiries,  together  with  others  analogous  to  them. 
In  the  mean  time,  in  some  excursions  which  I  have  rpade  to  the  lake 
Agnano,  I  have  examined,  with  the  utmost  attention,  this  little 
grotto ;  and  have  made  several  experiments,  by  the  detail  of  whicb 
I  doubt  not  but  you  will  be  gratified.  The  subject,  it  is  true,  has 
been  repeatedly  examined  by  many  naturalists,  both  natives  of  Italy 
and  foreigners ;  but  their  success  has  not  been  sufficient  to  preclude 
every  new  experiment. 

'*  The  mephitic  vapour,  as  you  well  know,  occupies  the  floor  of 
a  small  grotto  near  the  lake  Agoano,  a  place  highly  interesting  to 
naturalists  from  tlie  phaenomena  its  environs  present,  and  the  hills 
within  which  it  is  included.  This  grotto  is  situated  on  the  south* 
east  side  of  the  lake,  at  a  little  distance  from  it.  Its  length  is  about 
twelve  feet,  and  its  breadth  from  four  to  five.  It  appears  to  have 
been  originally  a  small  excavation,  made  for  the  purpose  of  obtain«> 
ing  puazolana.  In  the  sides  of  the  grotto,  among  the  earthy  volcanic 
matters,  are  found  pieces  of  lava,  of  the  same  kind  with  those  we 
meet  with  scattered  near  the  lake.  I  examined  some  of  them,  and 
foimd  them  a  compact  lava,  of  a  deep  grey  colour,  interspersed  with 
small  hexaedrous  prisms  of  mica.  They  are  of  an  earthy  gram,  a 
micaceous  consistence,  and  have  a  sensible  effect  on  the  magnet. 
Partides  of  feltspar  are  rarely  found  in  them,  and  we  meet  with  no 
specimens  which  contain  shoerls.  I  am  persuaded  that  were  new 
excavations  made  in  the  vicinity  of  the  grotto,  at  a  level  with  its 
floor,  or  a  little  lower,  the  same  mephitic  vapour  would  be  found, 
and  it  certainly  would  be  curious  to  ascertain  the  limits  of  its  ex- 
tent. It  would  likewise  be  extremely  advantageous  for  physical 
observations,  were  the  grotto  somewliat  enlarged,  and  its  floor  re- 
duced to  a  level  horizontal  plain,  by  lowering  it  two  or  three  l^t, 
and  surrounding  it  by  a  low  wall,  with  steps  at  the  entrance.  In  its 
present  state,  it  is  extremely  inconvenient  for  experiments,  and  the 
HidinatioB  of  the  ground  towards  the  door  causes  a  great  part  of  Hi» 
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««poar«  from  the  effect  of  its  specific  gravity*  td  make  its  way  ont 
dose  to  the  groand.  When  I  consider  the  narrow  limits  of  this 
place,  and  the  sroail  quantity  of  the  vapour  yirbich  has  rendered  it 
so  celebrated,  1  have  no  doubt  but  it  must  have  undergone  const* 
derablc  changes ;  for  it  does  not  appear  probable  to  me  that  Pliny 
meant  only  the  present  confined  vapour,  when  (lib.  ii.  cap.  93)  enu- 
merating many  places  firom  which  a  deadly  air  exhaled,  he  mentions 
the  territory  of  Ponuolo.  The  internal  fermentations  by  which 
it  is  caused  are  certainly  much  diminbhed  in  tlie  vicinity  of  the  lake 
Agnano.  The  water  near  its  banks  is  no  longer  seen  to  bubble  uf  9 
horn  the  disengagement  of  a  gas,  as  we  lefim  that  it  fonnerly  did, 
from  accounts  of  no  very  great  autiqoity.  I  have  attentively  ex* 
amioed  the  borders  of  the  lake,  when  its  waters  were  at  the  highest, 
and  after  heavy  rains,  but  I  never  could  discover  a  single  bubble  of 
air.  A  number  of  aquatic  insects,  which  sport  on  the  suHace,  may* 
at  first  view,  occasion  some  deception ;  but  a  little  observation  will 
detect  the  enor.  If  we  do  not  suppose  those  authors  who  have 
described  the  ebullition  of  the  water  near  the  banks  of  the  lake 
Agnano  to  have  been  deceived,  we  must  at  least  confess  that  thid 
plienomenon  has  now  ceased.  The  quantity  of  the  hepatic  vapours, 
which  rise  in  the  contiguous  stoves,  called  the  stoves  of  St.  Germano, 
QMst  likewise  be  greatly  diminished  from  what  it  anciently  was :  for« 
a4|oiuiug  to  the  present  stoves,  we  still  find  the  remains  of  a  spa. 
cfens  anoent  iabnc,  with  tubes  of  terra  cotta  inserted  in  the  walls, 
vrbicb,  by  their  direction,  shew  for  what  purpose  they  were  intended* 
It  appears  certain,  that  this  was  a  building  in  which,  by  the  means 
pt  pipes  properly  disposed,  the  vapours  of  the  place  were  intro* 
dueed  inito  diflerent  rooms,  for  the  use  of  patients^  who  were  ac« 
conuBodatied  there  in  a  much  better  manner  than  they  are  m  the 
BMdem  stoves  of  St.  Gkrmano,  which  wretched  places  nothing  could 
mdnce  them  to  endure  but  tbeliope  of  being  restored  to  health.  To 
these  ruins,  however*  the  vapours  no  longer  extend  ;  so  that,  if  this, 
edifice  still  renwined,  it  could  not  be  employed  for  the  purpose  for 
which  it  was  intended.  The  veins  of  pyrites  which  have  produced 
the. more  ancient  confiagrations  of  the  Phlegrean  fields,  between 
Naples  and  Curaa*  and  which  in  some  places,  are  enturely  consumed, 
approach  their  total  extinction.  Bat  let  us  proceed  to  the  experi^ 
ments  made,  apd  frequently  repeated,  within  the  grotto, 
ff  L  The  first  had  for  its  object  to.detemune  thehe%bt  of  the 
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Bi0pbitis,  at  the  centre  of  the  grotto^  Itiat  is,  at  tbe  intenectioB  tsif 
the  line  of  ita  greatest  length  with  that  of  its  greatest  breadth.  fliH 
height  varies  accordiug  to  the  different  dispoMtions  and  temperatures 
of  the  atmosphere,  the  diversity  of  winds,  and  the  accidental  m* 
riations  that  take  place  in  the  internal  fermentations  by  which  the 
mpour  is  produced ;  it  OMy^  however,  be  estiniatedt  at  a  mean,  at 
eight  Paris  inches. 

^  U.  The  entrance  into  the  mephitis  it  accompanied- with  a  slight 
seasatiou  of  heat,  in  the  feet  and  lower  pait  of  the  legs.  When,  m 
^  year  1786,  I  visited  the  larger  mephitic  vapours  of  Latera,  in 
the  duchy  of  Castro,  I  likewise  observed  that  they  produced  tbe 
sensation  of  heat  in  the  part  of  tbe  liody  whidi  was  encompassed 
by  the  mephitic  atmosphere.  Yet  on  taking  out  of  the  vapour  se- 
veral substances  which  had  remained  in  it  a  long  time,  as  stones, 
leaves,  carcases  of  animab,  &c.  I  found  that  these  weie  of  tbe  same 
temperature  with  the  atmospheric  air ;  but  as  I  had  broken  my  ther- 
mometer on  the  road,  and  was  unable  to,  procure  another  in  any  of  tbe 
places  through  which  I  passed,  I  could  not  ascertain  the  tempera- 
ture  of  tbe  nMfihitis.  I  felt  in  my  body  a  slight  degree  of  heat, 
which  I  could  not  perceive  in  the  substances  I  took  out  of  the  me. 
phitic  vapour;  and  endeavouring  to  compare  one  thing  whh  another, 
I  concluded  that  the  temperature  of  the  mepliitis  was  the  same  vritli 
that  of  the  atmospheric  air,  which  I  attempted  to  explain  to  myself 
on  tbe  principles  laid  down  by  Dr.  Crawford.  But  a  number  of 
other  eKperimcots,  made  in  the  Qrottadel  Cane^  have  convinced 
Die  that  this  exhalation  haii  a  distinct  degree  of  heat,  different  from 
that  of  tho'  atmosphere.  In^  these  experiments,  which  I  repeated 
many  times,  the  thermometer,  suspended  at  the  aperture  of  the 
grotto^  three  feet  above  tbe  surface  of  themephitb,  stood  at  between 
13  and  14  of  Reaumur's  scale  (62  and  64  of  Fahrenheit^l) ;  and, 
placing  tbe  ball  on  the  ground;  so  thatJt  was  immersed  in  the  mew 
phitic  vapour,  the  mercury  rose  to  between  21  and  23  of  Reaumur 
(§0  and  82  ot  Fahrenheit).  Nor  ought  it  to  excite  surprise,  that 
tbe  subatances  taken  out  of  the  mephitis  did  not  exhibit  this  diver* 
sity  of  temperaiuie,  both  because  the  diflerence  is  nnall,  and  on 
a<;€Ottnt  of  tlie  quantity  of  humidity  with  which  they  are  always  loaded^ 
aiHl.  which  pnoduces  on  their  surface  a  continual  evaporation.  I 
frequently  repeated  this  esperuneot,  malmig  use  of  diisferent  tfaer- 
nioaaeieii^i  booause  I  knew  that  the  celebrated  M.  Adolphus  Mtirray^ 
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wlm  he  flUMk  Ms  experimeats  m  the  dtotta  del  Caiie>  had  oot 
^Merved  the  va|iOttr  to  pvoduoe  aoy  efcct  on  the  mereory  hi  the 
thenaoneter. 

**  ill.  I  repeated,  for  my  own  satitlB€tion»  th«  usual  experiatents, 
made  by  many  ni^uraljdta,  when  the  liacture  of  turnsole,  lime-water, 
the  cryatalluEatioos  of  alkalis,  the  absorption  of  water,  and  the  acr- 
dttloos  taste  communicated  to  if »  which  prove  beyond  all  doubt  tht 
fihtwiTf  of  fixed  air,  or  carbonic  add*  in  the  exhahrtion  of  which 
we  treat.  But  is  it  composed  of  fixed  air  alone)  This  I  wished  to 
aioartaiii.  When  exposed  in  a  eudiometer  to  nitrous  gas,  an  ab* 
soiptiott  took  place,  to  about  the  -f^  of  Hie  quantity*  In  a  phnA 
filled  witb  this  air,  and  contmued  with  the  mouth  immeiaed  in  wa* 
ter  for  fifteen  day^  the  water  slowly  rose  tiU  it  occupied  j^:  it 
any»  theiefove,  be  concluded  that  the  relative  quantities  of  the  dif^ 
fercnt  gases  which  compose  the  mephitic  ahr  of  the  Grotta  del  Caoe 
are  as  follows :  -^  of  vital  air,  or  oxygenous  gas,  ^  of  fixed  air» 
or  carbonic  acid,  and  -^  of  phlogasticated  air>  or  axotic  gas ;  or 
perhaps  it  is  a  mixture  of  carbonic  acid  and  atmospheric  air,  with 
a  anmU  quantity  of  aaotic  gas,  more  than  is  contamed  in  the  atmo- 


^  The  vicinity  of  the  grotto  to  the  stoves  of  Agnano,  the  waim  va« 
pours  of  which  contain  a  consideralile  quantity  of  hydrogenous  sul- 
phurated gas^  induced  me  to  suspect  that  some  portion  of  the  latter 
might  be  found  mixed  with  the  gas  of  the  mephitis;  but  I  was  not 
able  to  discover  in  it  the  smallest  quantity.  I  made  use  of  the  sugar 
of  lead,  or  acetite  of  lead,  which,  as  you  weU  know,  is  ^treraeiy 
scosiUe  to  the  slightest  impression  of  hepatic  gas,  leaving  it  immersed 
in  the  mephitis  for  the  space  of  half  an  hour. 

««  It  is  certainly  a  cuxious  problem  to  investigate  the  origm  of 
this  fixed  air.  You  are  acquainted  with  the  difierent  opiutoins  of 
naturalists,  some  of  whom  consider  it  as  atmospheric  air,  changed 
mlo  fixffd  by  the  action  of  the  electric  matter  of  the  lava ;  while 
others  suppose  it  produced  by  a  slow  and  suceessave  decompt>sition 
of  the  calttveous  earth,  eflbcted,  either  by  a  subterraneous  fife,  or 
by  an  acid.  But  the  fact  is,  that  in  the  Orotta  del  Cane,  there  is 
not  a  single  vem  of  lava,  and  that  the  atoMisphore  of  that  -^Inity 
exhibits  no  pasticular  signs  of  electricity.  Tbe  hypothesiB  founded 
on  the  deoompositiun  of  the  calcareous  eaith,  is,  likewise,  subject 
to  great  diflkulties.     Our  exceileot  conunou  firiend,  tbe  Pane« 
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gjfrist  of  Dolomieu»  in  liis  vakiaUe  Notes  to  the  Dissertatioiis  of 
Beigmao  on  the  products  of  volcanoes,  is  of  opiiiioii»  that  the  fixed 
air  of  volcanic  places  is  produced  by  the  redaction  of  the  solphnr  on 
the  calcareous  earth»  with  which  it  forms  a  liver  of  earthy  solphur* 
I  am  rather  inclined  to  believe  that  the  fixed  air  of  volcanized  coun^ 
tries  is  not  developed  ready  formed  from  any  substance,  but  is  the 
produce  of  Jibe  plumbago  contained  in  the  iron^  with  which  all  vol- 
canic substances  abound,  combined  with  the  base  of  vital  airaflbrded 
by  the  internal  decompositions  of  the  pyrites.  I  am  not  induced  to 
embrace  this  system  by  its  novelty.  The  experiments  of  Messieurs 
Lavoisier^  Bertholiet,  Mougex,  Landriani,  and  many  other  excellent 
chemists,  compared  with  local  observations,  have  proved,  beyond  a 
doubt,  the  existence  of  plumbago  in  iron.  It  b  certain  that  all  vol- 
canic substances  abound  in  iron,  and  the  hepatic  vapours  which  rise 
in  the  stoves  of  St.  Oermano,  in  the  vicinity  of  the  Orotta  del  Cane, 
prove  tlie  internal  decomposition  of  the  pyrites,  which  still  takes 
place  here :  a  decomposition,  which,  by  giving  birth  to  the  mephitic 
acid,  fumbhes  likewise  the  base  of  vital  air. 

**  IV.  Among  the  notices  which  the  celebrated  Bergman  wislied 
to  receive^  relative  to  the  Grot|a  del  Cane,  he  desired  a  detail  of  the 
plMBBomena  of  magnetbm  and  electricity.  With  respect  to  the 
former^  I  have  observed  no  new  appearance*  The  magnetic  needle, 
placed  on  the  ground,  and  consequently  immersed  in  the  mephitis» 
lestied  in  the  direction  of  its  meridian ;  and,  at  the  approach  of  a 
magnetiaed  bar,  exhibited  the  usual  eflects  of  attiaction  and  repul- 
sion^ according  as  either  pole  was  presented.  With  regard  to  the 
latter  article,  it  b  not  possible  to  make  electriell  experiments* 
within  the  mephitb ;  not  because  that  kind  of  air  is  a  conductor  Of 
the  electric  fluid,  as  M.  Murray  imagined,  but  because  the  humidity 
that  constantly  accompanies  it,  disperses  the  electric  matter,  whicfa 
not  being  collected  in  a  conductor,  cannot  be  rendered  sensible.  I 
several  times  attempted  to  fire  inflammable  gas,  in  the  mephitic  va« 
pour,  with  electric  sparks  by  means  of  the  conductor  of  the  elec- 
trophoras;  but,  notwithstanding  my  utmost  endeavours  to  animate 
the  electricity,  I  never  could  obtain  a  single  spark ;  as  tiie  non-con- 
doctor  became  a  conductor  the  moment  it  entered  into  the  mephitis, 
on  acGOimt  of  the  humidity  which  adhered  to  its  surface. 

*'  V»  One  of  the  principal  objects  of  the  researches  of  academies 
and  naturalbts,  at  present,  is  the  theory  of  the  combustion  of 
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.(>odief.  My  fint  experiment  was  directed  to  aseertain  whether 
those  spootaDeoiM  iiiflamuiatioas  which  result  from  the  mixture  of 
coDceotrated  acids  with  essential  oils  conld  be  obtained*  I  placed 
on  th%^  grouid,  in  the  grotto,  a  small  vessel,  in  such  a  situation  that 
the  mephitis  rose  six  inches  aboye  the  edges  of  the  vessel.  I  made 
use  of  oil  of  turpentine,  and  the  vitriolic  and  nitrons  acids,  and  the 
same  iuflamination  followed,  accompanied  with  a  lively  flame,  as 
would  have  taken  place  in  the  open  atmospheric  air.  The  dense 
smoke,  which  always  accompanies  these  inflammations,  attracted  by 
the  humidity  of  the  mephitis,  presented  its  undulations  to  the  eye, 
and  formed  a  very  pleasing  object.  As  I  had  put  a  considerable 
quantity  of  acid  in  the  vessel,  I  repeatedly  poured  m  a  little  of  the 
oil,  and  the  flame  appeared  in  the  mouth  of  the  vessel  fifteen  times 
iocoessively.  The  oxygenous  principle,  contained  in  the  acids,  and 
with  which  the  nitrous  acid  principally  abounds,  undoubtedly  con* 
tribnted  to  the  production  and  duration  of  this  flame,  though  enve« 
loped  in  an  atmosphere  inimical  to  inflammation. 

**  In  the  district  of  Latera,  which  I  have  mentioned  above,  I  ob* 
served  that,  in  a  mephitis  of  hydrogenous  sulphurated  or  hepatic 
ps,  a  slow  combustion  of  phosphorous  took  place,  with  the  same 
resplendence  as  in  the  .atmospheric  aur*  As  I  had  not  with  me  a 
sulficient  quantity  of  phosphorus,  I  could  not  proceed  farther  with 
this  experiment,  nor  vary  it  as  might  have  been  necessary.  In  the 
mephitis  of  Agnano,  the  first  experiment  I  made  was  with  common 
phosphoric  matches,  of  which  I  broke  five,  holdmg  them  close  to 
the  ground,  and  consequently  immersed  m  the  mephitis.  They  all 
product  a  short  and  transient  flame,  which  became  extinguished 
the  moment  it  was  communicated  to  the  wick  of  a  candle.  The 
second  experiment  I  made  was  the  following.  I  placed  on  the 
ground,  in  the  grotto,  a  long  table,  in  such  a  manner  that  one  end 
of  it  was  without  the  mephitis,  while  the  other,  and  four  fifths  of  its 
whole  length,  were  immersed  in  it.  Along  this  table  1  laid  a  train 
of  gunpowder,  beginning  from  the  end  without  the  mephitis ;  and, 
at  the  other,  which  was  immersed  in  it,  the  depth  of  seven  inches, 
I  l^ced,  a^ioining  to  tiie  gunpowder,  a  cylinder  of  phosphorus, 
eight  lines  ui  length.  The  gunpowder  without  the  mephitis  beiqg 
fired,  the  combustion  was  soon  communicated  to  the  other  extre* 
mity  of  the  train,  and  to  the  phosphorus,  which  took  fire  with 
decrq[Mtation,  burnt  rapidly,  with  a  bright  flame,  slightly  coloured 
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mih  yellow  and  green,  and  left  on  the  wood  a  black  mark,  as  of 
charcoal.  Tlie  combustion  lasted  nearly  two  minutes,  till  the  whole 
phosphoric  matter  wasi  consumed. 

"  I  then  proceeded  to  another  experiment.  I  placed  some  gun- 
powder on  the  ground  in  the  grotto ;  and  having  lighted  a  cylinder 
of  phosphorus  without  the  mephitis,  I  immerged  it  within  it,  while 
burning,  carried  it  the  distance  of  ten  feet,  and  threw  it  on  the 
gunpowder,  which  immediately  took  fire.  No  alteration  was  per* 
ceptible  in  the  flame,  or  manner  of  burning,  of  the  lighted  phospho- 
rus, either  at  the  moment  of  its  entrance  into  the  mephitis,  or  during 
its  continuance  in  it. 

"  I  afterwards  lighted  another  cylinder  of  phosphorus,  and  con- 
veyed it  immediately  into  the  mephitis,  supporting  it  with  a  small 
piece  of  wood  ;  and  this  likewise  burnt  briskly  until  it  was  entirely 
consumed. 

**  It  may,  perhaps,  be  suspected  that,  in  the  experiments  with 
gunpowder,  the  oxygenous  gas  contained  in  the  nitre,  co-operated 
to  the  combustion  of  the  phosphorus ;  but  it  is  certain  (hat,  inde* 
pendent  of  the  nitre,  this  curious  substance,  though  it  burnt  in  me- 
philic  air,  presented  the  same  appearances  as  in  the  atmospheric  air. 
I  am  aware  that,  among  the  experiments  of  M.  Lavoisier,  there  is  ont 
on  the  combustion  of  phosphorus  proiiuced  by  means  of  a  burning 
mirror,  under  a  glass  bell,  the  mouth  of  which  was  immersed  in 
mercury.  That  excellent  naturalist  observed  that  the  phosphorus 
began  to  burn,  but  that,  in  a  few  moments,  the  air  of  the  receiver 
being  no  longer  proper  to  nourish  the  combustion,  it  became  extin* 
guislied.  Is  it  not  probable  that  the  extinction  of  the  phosphorus 
did  not  proceed  from  the  infection  of  the  air,  but  that  the  vapours 
of  the  phosphoric  matter  remaining  confined  in  the  receiver,  and 
condensing  around  the  phosphorus,  siifTocated  its  flame  ?  he  me* 
phitic  gas  of  the  Qrotta  del  Cane  is  certainly  unfit  for  the  respiration 
of  animals,  and  the  inflammation  of  common  cotxibustible  substances; 
but  phosphorus,  nevertheless,  bums  it,  and  emits,  as  u&ual,  luminous 
sparks. 

"  I  must  not  conclude  without  noticing  the  production  of  the 
phosphoric  acid  I'rum  the  slow  combustion  of  phosphorus  in  the 
mephitis.  Perhaps  this  may  present  particular  modifications,  de» 
pendent  on  the  carbonic  acid,  to  which  it  must  necessarily  unite 
itself  in  this  situation.     But  I  have  not  yet  been  able  to  prosecute 


8|  GBOTTOS,  AND  EXCAVATIONS.  113 

dm  cipciiBWt,  the  tempefature  of  lh«  phce  not  being  such  as  is 
reqnisife  to  make  use  of  the  apparatus  suited  to  the  method  of  M. 

oige. 

[Spalanzani.] 

SECTION  Vlll. 

SuhUnmMmu  Quarries  at  Patis  *• 

CoNCEBNiNO  theorigto  of  these  extraordinary  ekcavatiofis  there 
b  no  small  degree  of  doubt^  nor  do  we  know  in  the  present  day 
vfaefher  ihey  are  better  entitled  to  the  character  of  a  natural  or  of 
10  artificial  production.  It  is  probable^  however^  that  they  partake 
of  both.  And  that  art  has  completed  what  nature  was  found  to  have 
coffimenccd ;  and  we  have  hence  allotted  them  a  place  in  the  present 
dtvisioD  of  our  work.  The  best  account  we  have  received  of  them  is 
the  following  of  Mr.  White,  whidi  we  shall  offer  without  abrj^g. 
meat 

Paris,  Jufy  Sg,  1784. 

I  Yesterday  visited  a  most  extraordinary  subterraneous  cavern, 

cooBOoly  caHed  the  Quacries.    Bat  before  I  give  you  the  histoi^  of 

ny  expedition  it  will  perhaps  be  necessary  to  say  a  few  words  con; 

ceniiDg  the  Royal  Observatory,  tiie  plaee   of  descent  mto  this 

vfiy  tenaricable  cavern.    Thb  edifice  b  situated  in  St.  Jame^s 

sttfauibs,  in  the  highest  part  of  the  city..    It  takes  its  name  from  its 

•sc,  and  was  built  by  Louis  KIV.  in  l667»  after  the  design  of 

Claude  P«m«lt,  member  of  the  Academy  of  Sdences,  and  first  ar- 

!•  bis  miycsty.    It  serves  for  the  resklence  of  mathema- 

appomted  by  the  king  to  make  observations,  and  improve 

The  Biode  of  building  it  is  iageoious,  and  admirably 

coirtmad,  it  being  so  well  arched  that  neither  wood  nor  iron  are 

eaipl^ytd  in  its  eonstniotioB.    All  the  stones  have  have  been  well 

dMisB,  aad  placed  with  an  unifonBity  and  equality  which  contri- 

kile  much  to  tbe  beauty  and  soKdity  of  the  whole  edifice.   It  is 

isckeaed  to  beaboot  eighty  or  ninety  feet  in  height,  and  at  the  top 


•  Sec,  for  Hnilar  ralKavatioDt  at  Whitebaven  iq  Cnmberlgod,  chapter xxnli. 
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there  is  a  beautiful  platform,  paved  with  flint  stones,  which  com* 
mands  an  excellent  view  of  Paris  aud  its  environs.  In  the  different 
floors  of  this  building,  there  are  a-  number  of  trap-doors,  placed  per- 
pendicularly over  each  other,  and,  wheu»  these  are  opened,  the  stars 
may  be  very  clearly  distinguished,  from  the  bottom  of  the  cave  at 
noon  day. 

At  tys  place,  I  was  introduced  to  one  of  the  inspectors  (persons 
appomted'By  tin*  kwg  towperiBtend  the  workmen)  by  my  frieud  Mr. 
Smeathman^  who  had  used  great  application  and  interest  for  pennts- 
sion  to  inspect  the  quarry,  and  had  been  fortunate  enough  to  obtain  it. 
For  as  this  cavern  is  extended  under  a  great  part  of  the  city  of  j^aris, 
and  leaves  it  iu  some  places  almost  entirely  without  support,  the 
inspectors  are  very  particular  as  to  shewing  it,  and  endeavour  to  keep 
it  as  secret  as  possible,  lest,  if  it  should  get  generally  known,  it 
might  prove  a  source  of  uneasiness  and  alarm  to  the  inhabitants 
above.  For,  what  is  very  remarkable,  notwithstanding  the  extent 
of  thb  quarry,  and  the  apparent  danger  many  parts,  of  the  city  are  in 
from  it,  few,  even  of  those  who  have  constantly  resided  at  Paris, 
are  at  all  acquainted  with  it,  and  on  my  mentioning  the  expedition 
I  was  going  to  undertake  to  several  of  my  Parisian  friends>  they  ridi- 
culed  me  upon  it,  and  told  me,  it  was  impossible  there  could  be  any 
such  place. 

About  nine  o'clock  in  the  morning  we  assembled  to  tlie  number 
of  forty,  and  with  each  a  wax  caudle  in  his.  hand*  precisely  at  ten 
o'clock,  descended,  by  steps,  to  the  depth  of  three  hundred  and 
sixty  feet  perpendicular.  We  had  likewise  a  number  of  guides  with 
torches,  which  we  found  very  useful ;  but,  even  with  these  assist- 
ants, we  were  several  times  under  the  necessity  of  halting,  to  examine 
the  plan  the  inspectors  keep  of  these  quarries,  that  we  might  direct 
our  course  in  the  right  road.  I  was  disappointed  in  not  being  able 
to  obtain  one  of  these  plans,  which  would  have  given  the  dearest 
idea  of  this  most  extraordinary  place.  At  the  entrance  the^Nith  is 
narrow  for  a  cousiderable  way ;  but  soon  we  entered  the  laige  and 
spacious  streets,  all  marked  with  names,  the  same  as  in  the  city ; 
difllerent  advertisements  and  bilb  were  found,  as  we  proceeded, 
pasted  on  the  walls,  so  that  it  had  every  ^appearance  of  a  large  town, 
swallowed  up  in  the  earth. 

The  general  height  of  the  roof  is  about  mne  or  ten  feet,  but  in  some 
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parts  not  less  than  thirty^  and  even  fortj.  In  many  places  there  is 
a  Kqoor  continually  dropping  from  it,  which  congeab  immediately, 
and  forms  a  ^des  of  transparent  stone,  but  not  so  fine  and  clear 
as  rock  crystal.  As  we  continued  our  peregrination,  we  thought 
ourselves  in  no  small  danger  from  the  roof,  which  we  found  but  in- 
difierently  propped  in  some  places  with  wood  much  dec9yed. 
Under  the  houses,  and  many  of  the  streets,  however,  it  seemed  to 
be  tolerably  secured  by  immense  stones  set  in  mortar;  in  other 
parts,  where  there  are  only  fields  or  gardens  above,  it  was  totally 
wsupported  for  a  considerable  space,  the  roof  being  perfectly 
level,  or  a  plane  piece  of  rock. 

After  traversmg  about  two  miles,  we  again  descended  about 
twenty  steps,  and  here  found  some  workmen,  in  a  very  cold  and 
damp  i^ace,  propping  up  a  most  dangerous  part,*  which  they  were 
fearfal  would  give  way  every  moment.  We  were  glad  to  give  them 
money  for  some  drink,  and  make  our  visit  at  this  place  as  short  as 
possible.  The  path  here  is  not  more  than  three  feet  in  width,  and 
the  roof  so  low,  that  we  were  obliged  to  stoop  considerably. 

By  this  time  several  of  the  party  began  to  repent  of  their  journey, 
and  were  much  afraid  of  the  damp  and  cold  aur  we  frequently  ex* 
perienced.    But,  alas!  there  was  no  retreating. 

Od  walkmg  some  little  distance  farther,  we  entered  into  a  kind  of 
salon,  cut  out  of  the  rock,  and  said  to  be  exactly  under  St.  James's 
chorcli.  This  was  illuroiaated  with  great  taste,  occasioned  an 
agreeable  surprise,  and  made  us  all  ample  amends  for  the  danger 
and  difficulty  we  had  just  before  gone  through.  At  one  end  was  a 
representation  in  miniature  of  some  of  the  principal  forts  in  the 
Indies,  with  the  fortifications,  dmw-bridges,  &c  Cannons  were 
planted,  with  a  couple  of  soldiers  to  each,  ready  to  fire.  Ceutineis 
were  placed  at  different  parts  of  the  garrison,  particularly  before  the 
governor's  house;  and  a  regiment  of  arm^  men  was  drawn  op  in  an* 
other  place,  with  their  general  in  the  front.  The  whole  was  made  up 
of  a  kind  of  clay  which  the  place  affords,  was  ingeniously  contrived, 
and  the  light  that  was  thrown  upon  it,  gave  it  a  very  pretty  effect. 

Ob  the  other  side  of  this  hall^  was  a  long  table  set  out  with  cold 
tongues,  bread  and  butter,  and  some  of  the  best  Burgundy  J  ever 
drank.    Now  every  thing  was  hilarity  and  mirth ;  our  fears  were 
entirely  dispelled,  aud  the  danger  we  dreaded  the  moment  before 
was  now  no  long^  thought  of.    In  short,  we  were  all  in  good  spirits 

I2 
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again,  and  proceeded  on  our  journey  about  two  miles  fiirther,  wheir 
our  guides  judged  it  prudent  for  us  to  ascend,  as  we  were  thca  got 
to  the  steps  which  lead  up  to  the  town.  We  here  found  ounelircs 
safe  at  the  Val  de  Grace,  near  the  English  benedictine  content, 
without  the  least  accident  having  happened  to  any  one  of  the  party. 
We  imagined  we  had  walked  about  two  French  leagues^  a^id  were 
absent  from  the  surface  of  the  earth,  betwixt  four  and  five  hours. 

After  we  had  thanked  the  inspectors  and  guides  for  thar  reiy 
great  civility,  politeness,  and  attention,  we  took  oar  leave  to  visit 
the  English  benedictines  convent,  in  whose  court-yard,  and  wkUi  a 
few  yards  of  their  house,  the  roof  of  the  subterraneous  passage  had 
given  way,  and  fallen  in,  the  depth  of  one  hundred  and  niiiety-tfaiee 
feet. 

Though  there  were  some  little  danger  atteuding  our  rash  expedi- 
tion (as  some  people  were  pleased  to  term  it),  yet  it  was  most  exceed. 
^E^y  agreeable,  and  so  perfectly  a  novel  scene,  that  we  were  all 
highly  delighted,  and  thought  ourselves  amply  repaid  for  our 
trouble. 

I  regretted  much  that  I  did  not  take  a  thermometer  and  barometer 
down  with  me.  Chat  I  miglit  have  had  an  opportunity  of  making 
some  remarks  on  the  temperature  and  weight  of  tlie  air.  Oertainlv, 
hoi^ever,  it  was  colder  at  this  time  than  on  the  surface  of  the  earth. 
But  Mr.  Smeathman  informed  me,  that  when  he  descended  the  bst 
winter,  in  the  long  and  hard  frost,  he  found  the  air  much  more  teof 
perate  than  above  ground,  but  far  from  warm.  Neitlier,  however, 
had  he  a  thermometer  with  him.  I  lamented  too  that  I  had  not 
time  to  make  more  remarks  on  the  petrefoctions,  &c. 

Mr.  Smeathman  observed,  that  when  he  descended,  he  found  a 
very  sensible  difliculty  of  breathing  in  some  of  the  passages  and  ca- 
verns, where  the  superincumbent  rock  was  low,  and  the  company 
crowded.  This  no  doubt  was  much  increased  by  the  number  of 
persons  and  of  wax*lights,  but  he  does  not  apprehend  that  the  difli* 
culty  would  have  been  so  great  in  rooms  of  equal  dimensions  above 
ground.  We  remarked  too,  when  we  descended,  that  there  was,  ia 
some  degree,  an  oppressio*:  of  respiration  throughout  the  whole 
passage. 

There  were  formerly  several  openings  into  the  quarries,  but  the 
two  I  have  mentioned,  vit.  the  Observatory,  and  the  Val  de  Giacff 
are,  I  believe,  the  only  ones  left ;  and  these  the  inspectors  keep  ooik 
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ilaudy  lookedy  and  rarely  open  them,  except  to  strangen  particu' 
larly  introduced*  and  to  workmen  who  are  always  employed  in  some 
part  by  the  king. 

Tbo  police  thought  it  a  necessary  precaution  to  secujre  all  the 
cotrancet  into  thu  cavern,  from  its  having  been  formerly  inhabited 
by  a  fiMnoua  gang  of  robhen,  who  infested  the  country  for  many 
miles  round  the  city  of  Paris. 

As  to  the  origin  of  this  quarry,  I  could  not,  on  the  strictest  en* 
enquiry,  learn  any  thing  satisfactory ;  and  the  only  account  I  know 
published,  is  contained  in  the  Tableaux  de  Paris,  torn  premier, 
chap.  V.  p.  12. 

**  For  the  first  building  of  Parb,  it  was  necessary  to  get  the  stonf 
m  the  environs,  and  the  consumption  of  it  was  very  considerable^ 
As  Paris  was  enlarged^  the  suburbs  were  insensibly  built  on  the 
ancicat  quarries  so  that,  all  that  you  see  without  b  essentially  want- 
ing in  the  earth,  for  the  foundation  of  the  city :  hence  proceed  the 
fiightftil  cavities,  which  are  at  this  time  found  under  the  houses  in 
seteral  quarters.  They  stand  upon  abysses.  )t  would  not  require 
a  very  violent  shock  to  throw  back  the  stones  to  the  place  from 
whence  they  have  been  raised  with  so  much  difiiculty.  .  Eight  men 
being  swallowed  up  in  a  gulph  one  hundred  and  fifty  feet  deep^  and 
some  other  less  known  accidents,  excited  at  length  the  vigilance  of 
the  police  and  the  government^  and,  in  fact,  the  buildings  of  several 
quarters  iMve  been  privately  propped  up;  and  by  this  means,  asupv 
part  given  to  these  obscure  sjubterraneous  places,  which  )hey  before 
wanted. 

«'  All  the  suburbs  of  St.  James's,  if  arp^reet,  and  /even  the  atreejt 
ef  ToumoH,  stand  upon  the  ancient  quarries ;  and  pillars  have  been 
ereetod  to  support  the  wdght  of  the  houses.  What  ^  subject  for 
icflcctiooa,  in  considering  this  great  dty  formed,  and  supported  by 
VKaas  abeoltttely  contrary  I  These  towers,  these  steeples,  the  arched 
1006  of  these  temples  are  so  many  signs  to  tell  the  eye,  that  what 
wftpom  see  in  the  air,  b  wanting  under  our  feet.** 

[Jifesiejry  qf  the  Manehfti^'  Society,  Vol.  fl.] 
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MO08BS9  MOOBS9  BO68,   AND  TUB  PBODVGTION  OF  FBAT« 


SECTION  I4 

IntrodMciory  Remarks. 

1  HE  great  abundance  in  the  colder  parts  of  the  earth  of  vegetable 
quagmires  or  mosses,  so  denominated  Arom  the  class*  of  plants  of 
which  they  chiefly  consbt,  and  the  rapidity  with  which  under  certain 
circumstances  they  are  renewed,  while  in  the  torrid  aone  they  are 
totally  Wanting,  aie  circumstances  claiming  the  close  attention  of 
geologists.  Piticoal,  iu  like  manner,  abounds  in  cold  climates;  but 
has,  perhaps,  never  been  found  in  the  torrid  aone.  Hence  the  opi- 
nion  entertained  by  some  that  mosses  by  length  of  time,  and  by 
being  exposed  to  considerable  pressure,  are  converted  into  pit-coal, 
has  at  least  some  little  plausibility  in  its  favour.  That  peat  b  entirely 
of  vegetable  origin  cannot  be  doubted ;  that  it  consists  chiefly  of 
tphaguum  pabutte,  or  comaioff  hog^nuas,  and  other  similar  piaots 
which  delight  in  moisture,  is  probable,  and  that  it  is  formed  by  the 
action  of  water  on  dead  vegetable  matter,  appears  abundantly  evi- 
dent. But  an  accurate  explanation  of  the  suite  of  changes  which 
take  place  during  the  formation  of  peat  has  not  been  given.  A  precise 
chemical  examination  of  peat,  and  a  comparison  of  its  different  va- 
rieties with  those  of  pit»coal,  would  be  a  valuable  addition  to  geo- 
logical knowledge*.    In  the  mean  time  it  cannot  be  doubted  that 


*  Dr.ThomsoD  anerU,  tluU  lie  has  made  some  czpcriiaeati  on  the  sulject, 
kot  DCTer  could  find  aoy  of  the  constituents  of  pent,  nentioned  by  Dr.  Rennie 
in  his  work  on  peat,  in  any  of  the  varieties  of  that  conbuitible  which  he  was 
able  to  procure.  He  has  examined  peat  from  Lancashire,  from  Perthshire,  from 
the  neighbourhood  of  Stirling,  from  the  neighbourhood  of  Edinburgh,  nnd  fronl 
a  moss  between  Stirling  and  Glasgow.  Dry  peat  is  tatttdess  and  insoluble  la 
water.  But  if  you  steep  it  in  water  for  several  months  it  tinges  the  liquid  red- 
dish brown,  similar  to  mom  water.  In  water  thus  tinged  he  never  could  detect 
any  thing  by  reagents,  except  some  slight  traces  of  vegetable  eztiactlve. 
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act  a  very  imponant  part  ia  nature^  and  that  they  afford  tit 
iiie  means  of  detecting  maoy  various  changes  which  iiave  taken  place 
ia  pfoeen  cf  time  on  the  Mnrface  of  the  earth. 

Mooaes  always  oocar  on  plains,  though  these  are  frequently  situated 
at  soBM  considerable  height  on  the  side  of  a  mountaiu.  They  are 
always  in  4he  neighbourhood  of  ground  higher  tlian  themseiveSy 
and  are  obviously  the  receptacle  of  water  collected  Drom  neighbour- 
ing a^irities.  They  frequently  contain  many  large  trees,  chiefly 
oak  and  fir,  .and  this  even  in  countries  where  trees  will  no  longer* 
grow,  as  the  OiJineys  and  Western  Islands  of  Scotland '^.  There  is 
in  an  earfy  number  of  the  Philosophical  Transactions  a  very  valuable 
paper  on  the  origin  of  mosses,  by  the  Earl  of  Cromartie.  And  this' 
Bobleiiinn,  who  was  about  the  age  of  eighty  when  he  wrote,  had  the 
onguhir  good  fortune  to  witness  with  liis  own  eyes  all  the  different 
steps  of  the  process  within  a  pesiod  of  rather  less  than  filly  years. 

^J"komson*s  Hist  ef  Royal  Society^ 


in  consequence  -of  their  low  position,  are  frequently 
Ofcrflowed  by  torrents  from  adjoining  hills  and  higher  grounds; 
and  when  the  soil  below  has  been  spongy  and  cavernous,  parti- 
cafaff  parts  of  them  have  often  been  found  to  tremble  and 
move  about  like  a  4HNit  on  the  watery  and  not  uniVequently  the 
whole  range  of  moor  or  moss  has  sunk  abruptly  to  a  very  const* 
dcraUe  depth  below  its  former  level;  and  hence,  In  many  in* 
stances,  the  origift  of  extensive  lakes.  Thus  in  Finland,  no  later 
t^  1793,  s  pieoe  of  growid  approachuig  to  this  description,  of 
four  thousand  square  ells,  sunk  to  a  depth  of  fifteen  fathoms  fjs 
and  in  like  manner  a  swampy  seat  in  Norway,  called  Borga,  in 
170a»  was  transformed  into  a  Me  of  not  less  than  a  hundred  fii. 
thorns  deep.  The  Philosophical  Transactions  abound  with  similar 
instances,  of  which  it  may  be  suflioient  to  notice  the  following :  an 
eztmordinary  subsldenee  of  a  part  of  tfaediiB  or  high  grounds  near 


*  The  muoD  why  wood  docs  not  grow  in  these  places  is  not  any  change  of 
the  clinate  for  fhe  wone,  bat  an  increase  of  the  number  of  sheep  and  cattle, 
which  prevent  tsees  from  propagating  themselves  by  seeds,  the  only  way  in 
which  foresti  can  lie  eontinoed  in  a  cold  climate.  Young  trees  brought  (roia 
a  digtaace  and  planted  are  sore  to  die* 

t  Q9tthif ,  TMcheacalendar,  ITSi^ 
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FoUutone  in  Kent,  in  or  ftbotit  the  year  1716  *,  probably  froM  nilif 
ternineou9  springs  and  caverns ;  a  suMapse  ef  tbe  soil  «l  Horsefoffd 
in  Norfolk^  in  June  in  1745,  during  a  tieknl  thunder  storm  t}  ^imI 
the  sinking  of  Piliing  Mo$0  ia  the  p^igkboiirbood  of  ClMMfclfttowtf  in 
Lancashire,  in  the  beginning  of  the  same  year.  Thiii  moas^  whidi 
was  of  the  moving  kind^  had  been  obserfcd  ft  short  time  befoae  fo 
rise  to  a  surprising  height ;  this  ascending  progress  however  ooatk 
BOed  but  for  a  very  short  period,  for  it  soon  sunk  as  nincb  belpiw  its 
propef  level,  and  moved  slowly  towards  its  sooth  side,  to  aft  extent 
of  twenty  acres  of  land,  while  the  countty  around  was  overflowfd  to 
a  range  of  nearly  a  hiiadred  acres  with  moss  and  water.  Many 
families  were  severe  sofierers  by  this  calamity,  being  driven  hms^ 
their  houses,  one  or  two  of  which  were  overtumfd.  The  sank  part 
resembled  the  bed  of  a  river,  and  ran  irom  north  to  soalh,  in  length 
about  a  mile,  and  near  half  a  mile  m  breadth.  One  maa  was  walk- 
ing  over  it  when  it  begftn  lo  quake ;  and  ^as  going  eastward  when 
be  first  perceived  to  his  astonishineat  that  the  ground  under  his  feet 
moved  southward*  He  turned  back  speedily,  and  had  the  good  for- 
tune toavcMd  being  swallowed  up  J« 

From  the  vegetable  matter  contained  in  mosses  many  of  them 
possess  a  peculiarly  preservative,  or  tanning,  power,  in  consequence 
of  which  animal  substances  have  been  occasionally  found  in  an  uii- 
corrupted  state  of  considerable  antiquity.  A  few  sm^ar  instances 
of  this  kind  we  shall  notice  presently.  There  are  several  mines  that 
seem  to  possess  a  similar  power  but  from  a  diffeiant  cause,  a«  tlie 
solution  of  sulphat  of  iron^  or  of  some  other  vitriolic  materialy  in 
Ibe  water  of  the  miae.  One  of  the  most  curious  iostaaces  of  this 
kind  occurs  in  the  Swedish  Acta  LUermria  tor  \7%2i  and  is  given  by 
M.  Adam  Leyel,  assessor  of  metals  to  the  Royal  Cotiegej|  who  stales, 
that  in  December  17  J  9  there  was  found  in  one  of.  the  copper  mines 
at  FahluByhi  an  uneormpttd  statet  and  converted  i*to  n  horny  con- 
sistence, the  body  of  a  man,  who  had  been  killed  by  the  IUliag«io 
of  a  part  of  the  mine,  in  the  autumn  of  I67O,  L  e.  upwards  of  forty- 
'--  -  -  •-'  — ^^ -■ — ■  —  ^.  ■-  -  *  - 

*  See  Mr.  Sachette*8  acconne,  Phil.  Trans.  1716,  and  compare  witk  Mr. 
Lyon's,  id.  1786. 
f  Mr.  ArderoD*s  paper,  Phif.  Trans.  1745. 
%  Mr.  Richmond's  paper,  id.  1745. 
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mm  jHtn  befbre.  Both  his  legs,  with  his  right  flrm  and  head,  wtm 
fiaetmed ;  hot  hu  face  and  the  rest  of  hit  body  wcve  iiQhan.  His 
Besh  and  sidu  felt  rough  and  hard ;  they  were  Ml,  howerer,  ia  a 
petrified  state,  but  only  of  the  hardness  of  horn  or  hoof,  for  they 
fBoidd  ke  cat  with  a  knife. 

When  the  body  was  exposed  to  view  it  was  rteognised  (for  the 
ftatnies  still  renaained  perfect)  not  only  by  several  of  the  miaers» 
but  also  by  an  old  wonnn  to  whom  the  unfortanale  man  had  been 
annied,  to  be  the  body  of  Matthew  Israel,  called,  on  aceawnt  of 
fab  height.  Big  or  Tall  Matthew,  who,  it  was  well  remembered,  h«d 
gone  down  mto  the  nui^  at  the  date  beferepientiooed,  and  had  been 
BiiasiBg  aver  since. 

[Editor.] 

SECTION  II. 

On  ihe  Mosses  in  Scotland.    By  George^  Earl  qf  Croffionie,  &c. 

THBftB  are  inany  groands  in  Scotland  called  mossesi  where  the 
jcofotry  people  dig  tarf  ond  peats.  The  surface  is  covered  with  a 
heathy  scurf,  under  which  there  is  a  biacfc,  moist,  spongy  earth, 
firsai  three  or  fimr  to  seven  or  eight  feet  deep;  and  in  some  few  plaees 
twice  or  thrice  that  depth.  They  cut  the  heathy  scurf  with  a  flat 
Und  of  spadCf  which  they  force  horiaontally  between  the  scqrf  and 
the  spongy  earth,  and  so  turn  up  the  scarf  in  flat  thin  takes,  winch 
tfaey  call  tarf.  This  twf,  overrun  with  the  small  roots  of  heath, 
when  dried,  mahes  a  wliolesome  brisk  fire,  but  with  much  ashes, 
of  a  whiliBh^  dosk^i,  or  reddish  colour ;  always  the  whiter  as  it 
cobUbiis  Bior!e  of  the  woody  roots. 

The  black  spongy  earth,  which  is  under  the  turf,  they  cat  out 
ia  obkmg  squares,  with  iro»  spades  made  of  that  shape,  about  eight 
or  abe  hMhes  h>ng^  ami  about  four  or  five  inches  bread ;  andasthe 
men  cttt  Aem  up,  the  weaker  men,  women,  and  children,  carry  them 
In  mmU  wheel-barrows,  scattering  them  on  some  dry  ground,  to 
be  dried  by  the  wind  and  sun :  some  become  harder,  some  softer, 
according  to  the  nature  of  the  mould,  or  earth ;  the  more  solid, 
the  better  fire ;  and  those  are  less  esteemed  which  are  more  spongy. 
And  when  they  haveeut  of  one  stvatomof  feufor  fivehwhes  deep, 
they  proceed  downward  to  another,  tM  at  last  they  come  to  the 
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haid  chaimel,  uolest  they  be  stopped  by  water ;  which  also  tbey 
usually  dniio  off^  by  making  a  trench  to  some  descent,  if  they  can, 
and  if  they  cannot,  there  the  water  stagnates. 

And  such  wasted  pits,  where  water  hinders  them  from  cutting 
the  spongy  earth  to  the  bottom,  will  in  a  good  number  of  years 
be  filled  up  again  with  new  ground  of  spongy  earth ;  which  in  pro* 
gress  of  time  will  come  to  the  consistence  of  peat  moss,  as  at  firsf, 
and  a  scurfy  heath  turf  will  at  last  grow  on  tlie  top  of  it. 

I  have  observed,  that  peat  pits,  whicli  have  been  dug  since  1  re* 
Member,  have  grown  up  again  witl^  new  peats ;  and  tliat  sometimes 
x>fkener  4han  4>nce  in  the  same  pits,  some  mosses  growing  in  shorter 
time  than  others.  But  I  have  observed  also,  that  when  they  dig 
the  peats  to  the  channel,  or  bottom,  and  in  places  where  the  water 
jruns  off,  and  does  not  stagnate,  that  the  mosses  did  not  grdW,  nor 
renew  there  again.  Which  induced  me  to  order  my  tenants,  not 
to  cut  the  mosses  to  the  channel,  nor  iu  very  large  openings,  .but 
rather  in  smaller  pits,  that  they  may  grow  again  more  hastily :  and 
the  eyeni  has  answered  my  design.  But  within  these  few  days.  Sir 
Robert  Adaire  told  me,  that  without  cutting  the  mosses  in  the  me^ 
tbod  of  pits,  but  by  cutting  in  fiilly  to  the  channel,  and  by  laying 
the  heathy  turf,  which  is  cut  off  the  top  of  the  moss,  on  the  chao^ 
liel,  so  as  to  cover  it  over,  that  m  progress  of  tune  a  moss  would 
grow  there  again,  but  not  so  readily  as  in  tlie  pits. 

I  never  observed  any  of  these  mosses,  which  did  not  lie  on  plains, 
though  the  heathy  or  heathry  turf  over*spreads  the  faces  and  de- 
clivities of  the  mountains*  for  the  most  part ;  there  are  many  mosses, 
which  lie  very  high  on  these  bills ;  sometimes  not  far  from  the  top. 
But  the  peat  mosses  are  always  in  a  plain,  though  there  be  descents 
to  tbe^i,  and  aaopnts  from  them ;  yet  I  never  observed  them  to 
stand  on  such  a  plain  as  the  water  might  stagnate  on :  and  they  al* 
ways  have  a  descent  to  them,  from  some  higher  grounds,  by  which 
ivraler  descended  to  that  plaiii ;  which  1  take  to  be  the  parent  of  peat^ 
In  many  of  these  inosaes,  there  are  found  quantities  of  fir  and 
pak  wood  3  but  I  never  observed  nor  heard  of  other  kinds  in  them. 
They  are  usually  found  in  whole  trees ;  but  the  smaller  branches 
|ure  seldom  found  unconsumed.  I  have  .seen  many,  and  very.great 
trees  of  both  kinds :  generally  the  oak  is  black ;  the  fir  sometimes 
l^hiter,  sometime^  reclder,  as  is  observed  in  all  firs;  but  neithei*  fif 
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nor  oak  are  found  with  any  bark  on  them.  The  fir  is  generally  as 
£pesh  and  tough>  and  as  fit  for  any  use,  as  any  other  old  timber: 
only  they  have  imbibed  so  much  water,  that  they  take  a  long  time 
to  dry,  and  be  fit  for  use,  especially  the  oak ;  so  that  when  pat 
into  any  small  work,  it  readily  warps,  and  changes  its  figure.  We 
never  find  any  of  the  oaks  standing  in  the  woods,  have  that  black* 
Dcsi;  so  that  I  presume  that  colour  arises  from  the  water. 

There  are  many  places^  where  woods  do  not  now  grow ;  and  yet 
the  mosses  in  these  places  are  well  stored  with  this  kind  of  undei^ 
ground  timber,  more  especially  the  fir  $  such  are  the  Orkneys,  and  ^ 
the  Lewes  isles,  Caithness,  Tabartness,  and  the  coast  of  Buchan. 
So  that  probably  there  have  been  woods  formerly  in  these  places: 
sad  tbb  is  further  confirmed  by  the  following  account. 

In  the  year  1651,  I  being  then  about  nineteen  years  old,  and  oc- 
casiooaHy  in  the  parish  of  Lochbrun,  passing  from  a  place  called 
Achadiacald,  to  Gonnaad,  I  went  by  a  very  high  hill,  which  rose  in 
a  constant  acclivity  from  the  sea ;  only  in  less  than  half  a  mile  up 
fiom  the  sea,  there  is  a  plain  about  half  a  mile  round,  and  from 
thence  the  bill  rises  in  a  constant  steepness  for  more  than  a  mile  in 
ascent  This  little  plain  was  at  that  time  all  covered  over  with  a  firm 
itandttsg  wood ;  which  was  so  very  old,  that  not  only  the  trees  had 
no  green  leaves,  but  the  bark  was  quite  thrown  oft';  which  the  old 
eouatrymen,  who  were  with  me,  said  was  the  universal  manner 
in  which  fir  woods  terminated ;  and  that  in  twenty  or  thirty  years 
after,  the  trees  would  commonly  cast  themselves  up  from  the  roots, 
tod  so  lie  in  heaps,  till  the  people  would  cut  and  carry  them  away. 
Tbey  likewise  showed  me,  that  the  outside  of  these  standing  white 
trees,  and  for  an  inch  deep,  W9s  dead  white  wood ;  but  what  was 
within  that,  was  good  solid  timber,  even  to  the  very  pith,  and  as 
fall  of  rozin  as  it  could  stand  in  the  wood. 

About  fifteen  years  after  I  had  occasion  to  come  the  same  way, 
and  calling  to  mind  the  old  woods  which  1  had  seen,  observed  there 
was  not  so  much  as  a  tree,  or  appearance  of  the  root  of  any ;  but 
iostead  of  them,  the  whole  bounds,  where  the  wood  had  stood, 
was  all  over  a  flat  green  ground,  covered  with  a  plain  green  moss. 
I  a4ed  the  people  what  became  of  the  wood,  and  who  carried  it 
away  I  They  told  me,  nobody  was  at  the  pains  to  carry  it  away  ;  but 
that  it  being  all  overturned  from  the  roots  by  winds,  the  trees  lay 
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80  thick  and  swerving  over  one  another,  that  the  green  vaom  or  fog 
had  overgrown  the  whole  timber;  vhich  they  said  was  occasioned 
bj  the  moisture  that  came  down  from  tlie  high  hill  above  k,  and 
stagnated  on  that  plain ;  and  they  said  none  could  pass  over  it,  be* 
canse  the  scurf  of  tbe^o^  would  not  support  them.  1  would  needs 
tiy  it;  and  accordingly  I  fell  into  the  arm^pits,  bat  was  imraedi* 
ately  pulled  up  by  them*  Before  the  year  l699»  that  whole  piece  of 
groimd  was  turned  into  a  common  moss ;  where  the  oountiy  people 
are  digging  turf  and  peats,  and  still  continue  so  lo  6o»  The  peats 
were  not  of  the  best,  bemg  soft  and  spongy,  Imt  become  better  and 
better,  and  I  am  isfomied  it  now  affords  good  peats.  This  matter 
of  fact  shows  both  the  generation  of  mosses,  and  whence  it  is  that 
many  of  them  are  Aimished  with  such  timber.' 

These  highland  woods  are  usually  stored  with  other  kinds  of  tim« 
ber ;  as  bhrch,  alder,  ash,  besides  shrubs  and  thorns;  yet  we  never 
find  any  of  these  woods  remaining  in  the  mosses.  What  the  reasoo 
may  be,  that  the  fir  and  oak  do  not  grow  in  several  countries,  where 
they  are  found  so  plentifully  in  the  mosses^  is  matter  of  enquury.  It 
seems  remarkable,  that  in  a  moss  near  the  town  pf  Elgin  in  Munmy, 
though  there  is  no  river  nor  water  that  runs  into  the  moss,  yet  three 
or  four  ieet  in  the  moss,  there  is  a  sort  of  small  shell  fish,  resembling 
oysters,  foand  Bomeroasly  in  the  very  body  of  the  peats,  and  tbe 
fish  alive  within  them;  though  no  such  fish  is  found  ia  any  water 
near  the  mos8»  nor  in  any  ai^acent  river;  nor  even  in  the  stagmatiBg 
pits,  that  are  in  that  moss;  but  only  in  the  very  substance  of  tiie 
turf.  [PhiL  TVau.  I7l|.] 

SBCTION    til. 

On  the  Bogs  of  Ireland.    Bjf  Sir  Ham  Sloane,  Sec.  R.  & 

What  the  earl  of  Cronartie  observes  of  tbe  bogs  or  mosses  in 
Scotland,  and  the  wood  fotmd  m  them,  I  can  confirm,  having  sem 
many  such  in  the  north  of  Ireland ;  where,  when  the  turf-diggers 
have  come  to  the  bottom,  or  firm  ground,  by  having  dug  out  all  the 
earth  proper  to  mAe  turf  or  peat,  and  oome  to  the  day  or  other 
soil,  by  draining  off  the  water,  then  there  have  appeared  root&  of  fir 
traes,  vrith  their  stomps  standing  a  fix>t  or  two  straight  npright,  and 
ifaeir  brandies  qiread  oat  on  every  sid^honsontally  on  that  fimi 
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I  as  if  that  fisd  been  fermerly  the  outward  face  of  the  ground, 
and  place  of  tlicir  groartli.  And  I  reoneraher  to  have  obserired  these 
mots  to  be  sometimes  so  near  one  anotber,  as  that  their  branches 
wtst^  as  it  were^  matted,  grew  over,  and  gave  place  to  one  another, 
as  we  every  day  see  in  roots  of  tree^  where  they  grow  too  close.  I 
Mw  once  the  body  of  a  fir-tree  dag  up  so  large,  as  to  be  judged  fit 
for  the  main  post  of  a  windmill ;  which  was  discovered,  as  many  of 
them  are,  which  are  not  found  in  digging  tuif,  by  the  grms,  whidi 
grew  o^rer  it,  being,  in  a  very  diy  summer,  of  a  yellowish  colour. 

The  Rev.  Mr.  de  la  Piyme  sent  me  some  of  the  cones  found  with 
ffaii  timber  in  the  great  fims  of  Lincolnshire,  which  difiered  in  nothmg 
from  those  of  the  Scotch  fir,  which  is  so  plentifully  growing  in  Scot- 
bad  at  this  day,  and  which  some  years  since  were  judged  so  proper 
by  some  to  afford  masts  for  the  Royal  Navy,  that  I  tlimk  some  per- 
SSM  were  sent  thither  for  that  purpose.  But  they  were  not  able  to 
biing  about  what  they  intended,  from  the  difficulties  in  the  roads  by 
ivhicfa  thqr  were  to  be  conveyed  to  the  sea ;  which,  in  Norway,  I 
hive  heard  is  in  a  great  measure  effected  by  the  rivers.  Csesar  in- 
deed, in  his  Commentaries  says,  that  the  sorts  of  timber  in  this 
iUand,  ate  the  same  as  m  Fmxe,  prceterfagum  et  aHeiem^  "  except 
beech  and  fir.*  But  Lord  Cromartie*s  account  is  a  sufficient  witness 
of  his  mistake  as  to  one  sort  of  these  trees,  and  the  beeches  in  the 
cUheni  countries  near  London,  prove  the  same  as  to  the  other.  For 
the  uses  of  this  unde^ground  timber,  besides  those  of  other  wood, 
itii  split  into  pieces,  and  being  lighted,  supplies  the  use  of  candles. 
It  is  also  made  into  ropes ;  as  may  be  seen  in  the  MussBum  of  the 
Boyal  Society,  by  a  long  piece  of  such  rope,  bought  in  Newry  mar* 
bet,  in  Ireland,  and  presented  to  the  Royal  Society ;  the  long  soak- 
ng  in  water  having  rendered  the  wood  of  those  trees  fit  to  be  made 
iato  ropes.  This  seems  to  prove,  that  as  the  soakmg  of  hemp,  fiax, 
aloe  leaves,  Ac  An  water,  dissolves  the  pulpy  part,  and  leaves  the  fi- 
brous fit  for  making  into  threads  and  ropes,  so  the  long  soaking  of 
trees  may,  in  length  of  time,  effect  the  same,  or  a  similar  change  in 
those  of  wood  and  timber. 

There  are  some  things  remarkable  which  may  here  be  noticed. 
One  is,  that  I  have  seen  what  I  thought  had  been  pieces  of  wood, 
not  only  in  clay  pits,  but  even  m  quarries  or  stone-pits,  in  the  Mocks 
of  stone  raised  out  of  their  strata,  or  layers ;  and  have  been  also  as- 
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sored  by  Mr.  Bellersj  that  be  has  seen  lai^  pieces  of  wood  in  the 
stone-pits  in  Gloucestershire ;  and  also  that  in  Lancashire  tbeie  is  a 
moss,  or  turf-bog,  where  the  black  spongy  mould,  made  use  of  for 
peats,  smells  very  strong  of  bitumen,  or  petroleum ;  of  the  oil  of 
which  it  yields  a  very  great  quantity  by  distillation.  And  likewbe, 
the  late  Sir  Edward  Hannes  told  me,  that  near  the  lord  BlessiQgtoo*s 
house,  at  Blessington,  in  Ireland,  there  appeared  a  light  where  the 
horses  trampled  with  their  feet  oo  a  certain  space  of  soft  grounds 
On  my  desire  he  procured  me  some  of  this  mould,  which  I  have  yet 
by  me,  and  which  agrees  exactly  in  its  dark  colour,  lightness^  &c. 
with  peat  earth.  And  on  examination  of  thisL  by  a  microscope,  I 
found  the  light  proceeded  from  many  small  half-transparent  whitish 
live  worms,  which  lay  in  it. 

The  blackness  of  the  oak  in  such  bogs,  in  my  opinion;  arises  from  the 
vitriolic  juices  of  the  earth  soaked  into  the  oak.  Which  being  astringent 
is  turned  black  by  them.  Ink  is  made  of  galls,  an  astringent  excrea* 
cence  of  a  sort  of  oak  in  Turkey,  made  by  an  insect  there ;  and  of 
green  vitriol,  which  is  made  of  the  pyrites  dissolved  by  rain  water, 
and  iron.  E^rth  of  all  sorts,  and  even  human  calculi,  and  the  ashes 
of  vegetables,  have  in  them  particles  of  iron,  in  greater  or  less  quan- 
tities. The  pyrites  is  ako  very  common.  The  particles  of  iroq 
coming  to  be  dissolved  by  this  pyrites,  subacid,  or  other  salts,  dis« 
solved  by  water,  or  perhaps  by  water  itself,  and  carried  into  these 
bogs,  there  fasten  to  the  tree,  soak  into  it,  and  turn  it  black.  These 
particles  in  some  river  water,  fastening  to  the  oak  timber  floated  in  it, 
give  the  same  a  darkish  colour  $  as  noticed  by  Mr.  Pepys,  in  his  Naval 
Memoirs  of  England,  p.  71,  where  we  are  told  by  the  chief  ship, 
builders  of  England,  that  the  best  foreign  plank  for  the  Royal  Navy, 
was  brought  either  from  Dantzic,  Koningsbeig,  or  Riga,  of  the 
growth  of  Poland  and  Prussia,  or  from  Hamburgh  ;  namely,  that 
sort  which  is  shipped  from  thence  of  the  growth  of  Bohemia,  distin* 
gnished  by  its  colour,  as  being  much  blacker  than  the  other,  and 
rendered  so,  as  is  said,  by  its  long  soaking  in  the  water,  during  its 
passage  thither. 

In  t^e  turf  bogs  of  Ireland,  fourteen  feet  deep,  are  found  not 
only  mouse^leers  horns,  but  likewise  whole  skeletons  of  mouse* 
deerSf  wherein  the  bones  bear  the  same  proportion  to  the  like  bones 
of  other  deeri  as  the  horns  bear  to  their  hems.    There  are  also 
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tonmd  in'  theni,  gold  dmins,  pieces  of  mopey,  imd  roots  of  heatb, 
several  masci*  or  mosses,  and  branches  of  trees  so  soft«  as  to  give 
DO  resistance  to  the  tor^spade:  and  I  was  toM,  that  in  cutting  turf 
in  one,  they  at  several  feet  deep  cut  through  what  the  Irish  call  a 
mskio  of  butter,  which  was  a  firkin  or  vessel,  made  of  the  barks 
of  trees,  used  by  the  old  Irish  for  putting  up  their  butter.  And  I 
remember^  that  in  digging  the  wet  dock  at  Deptford,  there  was 
foond  at  the  bottom,  about  nine  feet  deep,  grass  eaves>  hazle-nuts, 
and  roots  of  trees :  and  there  also  was  found  a  piece  of  money, 
as  they  called  it ;  but  on  examination,  it  proved  to  be  a  leaden  seal, 
to  some  bull  of  Pope  Gregory  IX,  who  continued  Pope  from  A.  D. 
1327  to  1241. 

From  Leiand's  Itinerary,  vol.  v.  p.  13,  &c.  written  in  the  reign  of 
King  Henry  the  8th,  we  may  learn  the  common  opinion  in  his  days, 
of  the  cause  of  the  destrnction  of  wouds,  with  the  growing  of  mosses 
and  pools ;  and  that  at  that  time  in  Wales,  the  sense  of  the  natives 
was,  that  the  subterraneous  trees  found  there,  had  formerly  grown 
there ;  as  appears  by  the  following  extracts^  in  his  owir  words,  the 
langnage  of  the  times. 

**  In  these  deyes  in  Mone,  wher  they  digge  turves,  be  founde 
greate  rootes  of  trees  that  serve  men  for  wood.  For  aAer  the  trees 
were  cut  douue,  sogging  yerth  and  mosse  overcoverid  them,  and  now 
the  same  yerth  parid  away  for  turves,  (be  old  niayne  rootes  appere* 
Likewise  at  low  water,  about  al  the  shores  of  both  shores  of  Aber« 
dein  and  Towen  Merioneth,  appere  like  rootes  of  trees.  I  saw  hard 
by,  on  the  lift  honde,  a  great  fenny  more,  owt  of  wich  the  inhabi- 
tantes  thereabout  digge  turfes  for  tier,  and  by  the  same-fenne  b  a 
fiur  Lib  cawilid  Llinridde,  ii  miles  from  Stratefleure.  StrateBeure 
is  set  round  about  with  montanes,  not  far  distant,  except  on  the  west 
parte,  wher  Diffirine  Tyn^  is.  Many  hilles  therabout  bath  bene  well 
woddid,  as  evidently  by  old  rotes  apperith,  but  no\^  in  them  is  al- 
most no  woode*  The  causses  be  these ;  first  the  wood  cutt  doun 
was  never  copisid,  and  this  hath  beene  a  great  cause  of  destruction 
of  wood  thorough  Wales.  Secondly,  after  cutting  doun  of  wooddys, 
the  gottys  hath  so  bytten  the  young  spring,  that  it  never  grew  but 
lyke  shrubbes*  Thirddely,  men  for  the  nonys  destroied  the  great 
woddis,  that  thei  shnld  not  harhorow  theves. 

"  From  Whitchirch  a  mile  and  a^  half  of  I  cam  by  the  pale  of  the 
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krge  parke  of  Bbckmer«  loDgging  to  the  erieof  Shreasbiri»  whereia 
is  a  very  fair  place  or  loge.  The  park  hath  both  ledde  dere  and  Ik- 
low.  In  tlie  paik  (at  I  hard  say)  be  iii  fairie  pales,  of  the  wich  I  saw 
by  the  pale  the  largest  caullid  Blakeio,  wherof  the  park  b  aamid. 
It  is  to  be  supposid  that  thes  podes  for  the  most  part  in  morisch 
groundes,  and  lying  samwhat  in  low  gronndes,  dreane  ^e  moist 
places  about  them,  and  so,  having  no  place  to  issue  owt,  stagne 
there.  Sum  be  likelyfaod  have  begon  of  marie  fnttes.  For  tlie  sandy 
grounde  of  som  partes  of  Shropshire,  and  especially  of  Chestresbnre 
andLancastieshire,  wille  not  bere  come  plentifully  but  it  be  nieriyed. 
**  From  Blakemere  to  Byklem,  in  a  fosse  iit  miles  of  ^nd,  bard  by 
Cholraelf  y,  first  I  saw  the  great  numbre.  of  firre  trees,  the  wiefae 
the  inlmbitantes  thereby  comikiunely  digge  up  for  fier  wood,  but  ther 
did  I  se  no  fyrre  trees  grouing.  Oftentimes  in  diggin  in  this  mosse 
or  more  for  petes  or  turves,  they  fiude  the  hole  trees  of  the  first, 
sum  short  and  some  veri  long,  without  twike  or  bow,  lying  sumtime 
not  a  foote,  sumtime  iii  or  iiii  fbote  depe  in  the  ground.  But  how 
or  when  thes  trees  came  doune,  other  be  catting  or  wind  faulle,  no 
manne  ther  can  telle.  The  wood  of  them  in  bumiog  savorith  of  le- 
sine,  Morle  (in  Darbyshire)  Mr.  Leleandes  place  is  buildid,  saving 
the  fiindation  of  stone  squarid  that  risith  within  a  great  moote  a  ti 
foote  above  the  water,  al  of  tymbre  after  the  commune  sort  of  bufld- 
ing  of  houses  of  the  gentilman  for  most  of  Lancastreshire.  Ther  is 
as  much  plesur  of  orchardes  of  great  varite  of  fnite  and  fiiir  made 
walkes  and  gardines  as  ther  is  in  any  place  of  Lancastreshire.  He 
brennith  al  turfes  a/id  petes  for  the  commodite  of  mosses  and  mores 
at  hand.  For  Chately  mosse  that  with  breking  up  of  abundance  of 
water  yn  hid  did  much  hurt  to  landes  thereabout,  and  rivers  with 
wandering  mosse  and  cofrupte  water  is  within  less  than  a  mile  of 
Morle.  And  yet  by  Morle  as  m  hegge  rowes  and  grovettes  is  neatelj 
good  plenti  of  wood,  but  good  husbandes  keep  hit  for  a  Jewell.  Syr 
John  Holcroftes  house  within  a  mile  or  more  of  Morle  stood  in  jeo- 
pard! with  Acting  of  the  mosse.  lUding  a  mile  and  more  beyond 
Morle,  I  saw  on  the  right  hond  a  place  nere  by  of  Mr.  Addertoo. 
and  so  a  ii  miles^of  to  Lidiate  Mosse,  in  the  right  sid^  wherof  my 
gide  said  that  ther  were  footes  of  iyrre  wood. 
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«  Al  Awdcfncne  for  the  dhmC  pade  in  time  paU  hatb  beeoe  ful 
<if  vikmI,  and  naBy  of  the  mooras  repkniahid  with  by  fyrre  trees. 

[PUl*  Dram.  1711.] 

BBCTION  IV. 

Asaf  Jlbttar  y  XmcartSne  mud  Flamien  in  Pertkthire.    By  ilu 

Ri9.  Christopher  Taii. 

Ths  flMMMS  of  Kiocardiae  and  FlaudecB  are  ikuated  in  4hat  ex- 
tcDiifc  plaio  or  caritf  which  liegiiie  al  BarrowstoMQiieifi«  ob  the  sontk 
fide  of  the  Frith  of  Forth,  and  a  IRtle  above  Eastern  Kincardine,  on 
Ae  ooith  ikfe.  ItstretcbeealoogbotfisidespfintoftheFritht  and 
sAertiardtf  of  the  river  Forth*  at  fiir  as  Caidroee*  about  t«v«oly«two 
nilea  «est  of  the  ^oint  wbeae  it  hegins.  Tlie  hneadlb  of  this  plain, 
or  cane^  at  Falkirk,  wheve  it  is  widest,  is  about  seven  miles,  uiclud- 
lag  what  is  occupied  by  the  Frith.  At  Girling  it  is  contracted  to 
tkreei^ttartcisof  a  mik,  and  the  mean  bceadth  of  it  from  thatplaoe 
to  Caidross^  is  about  three  miles.  The  soil  is  a  rich  blae  ciay,  be- 
yond any  depth  that  has  been  aaamined,  excepting  that  a  bed  of 
gaael  rises  near  totbesurlhee  fiMr  the  space  of  a  mile^  betwiat  Blair 
DnmuDond  and  Ochtertyne,  and  dips  towards  the  Forth,  at  tlie  rate 
of  about  one  foot  in  the  hundred.  Almost  the  whole  of  this  tract 
appeals  to  the  eye  like  a  dead  Bat,  the  only  eminences  ia  it  being 
those  of  Avth,  Dunmofe^  Ciaigfbrth«  and  the  hill  of  Dript,  which 
are  all  ineoosidefable,  both  as  to  extent  and  he^.  Tliese  ami. 
nenccs  niso  contain  the  only  locfcs  discovered  m  the  extent  above 
aMntioDcdt  cxorpt  that  the  Dript  rock  is  eontmued  across  the  river, 
aad  that  another  lock  also  crosses  it,  at  what  ane  called  the  cruives 
of  Chngforth,.  and  ghws  a  considerable  ^bstruetioo  to  the  stream, 
so  as  to  pwvent  the  tide  from  flowmg  op  iaither.  Throughout  tha 
rest  of  the  carse,  no  stones  whatever  am  found  m  the  soil;  but  beds 
of  seaijhells,  particulariy  oyster^^hdls,  appear  in  many  plftcea  of  it, 
at  ia  ditches,  where  the  earth  has  been  dug  to  a  certam  depth,  and 
m  the  banks  of  the  Foith  and  its  branches.  Abedof  this  Und,  of 
comidenUe  thickness,  is  to  be  seen  near  the  bridge  of  Goody,  a 
saull  aver  that  runs  into  the  Forth  ;  aod  another  is  be  seen  m  a 
baric,  on  the  south  side  of  the  road  between'  nhnooth  and  Bor* 
loustoumieBB'.  When  the  Fcjpth  encroaches  upon  its  bank^  it  also 
diiooveiv  bsge  higs  of  timber  at  various  depths  m  the  day» 
VOL.  II-  K 
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Concerning  the  river  it  may  be  necessary  to  remark^  that  the  tidf 
flows  as  far  as  the  bed  of  ro^  near  Craigforth,  already  mentioned, 
which  is  about  three  hundred  yards  below  the  junction  of  the  Teitli 
and  Forth.  Above  this  point*  the  sur^ce  of  the  river  is  four  feet 
and  a  half  higlier  than  the  surface  below,  even  at  spring  tides.  The 
only  other  fidl  in  the  river  from  that  place  to  Cardross,  where  the 
carse  terminates,  is  one  of  tliree  feet  at  the  ford  of  Frew,  about  eight 
miles  distant  from  the  fortuer*  in  a  straight  line. 

It  will  serve  to  give  some  idea  of  the  flatness  of  this  country  to 
observe,  that  by  a  survey  taken  of  the  river,  with  a  view  to  render  it 
navigable,  it  was  found,  that  a  dam  four  feet  m  height,  erected 
at  the  point  of  Craigforth,  would  increase  the  depth  of  the  river 
more  than  three  feet  as  far  up  as  the  ford  of  Frew ;  and  that  oue  of 
five  feet  in  height,  erected  at  Frew,  would  made  a  like  addition  to 
the  depth  of  the  river,  as  far  as  the  ford  of  Cardroas.  The  height 
therefore  of  tlie  surface  of  the  Forth,  at  the  ford  of  Cardross,  above 
the  faigh*water  mark  at  the  cmives  of  Ciaigibrth,  is  less  than  ten 
feet,  and  this  on  a  distance  of  forty  miles,  measuring  by  the  course 
of  the  river,  or  of  eighteen  miles,  measuring  in  a  straight  Ibe,  The 
surface  of  the  river  is  about  twenty.one  feet  below  the  level  of  the 
clay  ground  on  each  side  of  it;  yet  in  floods  the  eountiy  is  often 
overflowed  to  a  considerable  extent. 

A  great  part  of  the  surface  of  this  country  is  covered  by  peat 
bogs  or  mosses,  as  they  are  usually  called.  The  first  of  these 
mosses,  and  the  farthest  east,  is  that  of  Kincardine,  wbwh  lies  in 
Iba  angle  between  the  Forth  and  the  Teith,  and  reaches  westward 
as  fiir  as  Burobank,  after  which  the  carse  is  clear  of  moss  through 
its  whole  breadth  for  the  space  of  two  miles  and  a  half.  Beyond 
this,  Moss-Flanden  commences,  and  extends  westward  all  the  way 
to  Gardioss«  occupying  a  large  portion  of  the  carse  on  both  skies  of 
Forth.  The  moss  of  Kincardine,  when  measured  tweuty.five  year» 
ago,  contained  above  1800 acres;  but  the  operations  which  will  be 
described  hereafter  have  now  reduced  it  to  1500. 

Bolb  these  mosses  are  of  the  same  nature^  as  are  also  some  others 
lest  considerable,  which  lie  in  this  tract,  to  wit,  the  mosses  of  Frosk, 
Dunmoie  and  Kinnaiid,  which  occupy  a  large  share  of  the  carse 
that  lies  at  the  head  of  the  Frith,  and  also  betwixt  the  riven  of 
Forth  and  Carroo.  The  moss  of  Frosk  begins  about  five  asiles  to 
.  the  south-iCastofthat  of  Kincardine,  and  the  moss  of  Kionaird 
reaches  within  a  mile  and  a  half  of  the  river  Canon.  The  length  of 


^Mbem  moma,  fivn  Hk  head  of  Mots^Ffauideh  near  Curdroas,  to 
the  tooib-cast  point  of  the  moss  of  Kiimaird,  dedtieting  the  intervals 
that  are  dear  of  peat,  is  about  fifteen  utiles^  and  the  total  of  their 
caotenta  is  cooipiitcd  to  eicced  90OO  acres.  The  greatest  he%ht 
of  the  BMMS  abofe  the' day  on  which  it  lies  is  fourteen  feet  and  a 
half. 

The  anrftce  of  the  peaUnioss  which  thus  rises  above  the  levd  of 
the  caiae,  when  viewed  at  a  little  distance,  seems  wholly  ^vered 
wiib  heath,  bnt  when  examined  more  closely,  is  found  to  be  made 
up  only  of  small  tufts  of  heath,  intennized  with  moss-plants,  such 
as  li^g,  cottoo.giasB,  and  in  one  spot  with  wild  rosemary ;  these 
tufts  bdng  reparated  from  each  other  by  spaces  of  bog,  which  are 
^uite  soft,  and  have  no  plant  whatever  00  their  surface. 

Wlien  laid  open,  this  moss  b  found  to  consist  of  an  accumulation 
of  the  dehrii  of  the  same  plants,  which  are  more  or  less  advanced 
IB  potrelaction,  according  to  the  depth,  and  the  degrees  of  humidity 
tad  compression.  At  the  bottom  of  the  moss,  or  at  the  surface  of 
the  day  on  which  it  rests,  is  a  siratum  composed  chiefly  of  bits  of 
retteii  wood,  but  with  whiclh  is  mingled  sometimes  a  little  black 
earthy  and  someUmes  also  bunches  of  heath,  far  more  entire  than 
those  which  arc  found  nearer  to  the  surface  of  the  moss.  Here  also  are 
iaoometable  trunks  of  trees,  lying  along  close  by  their  roots,  which 
root*  are  still  fixed  in  the  clay,  as  in  their  natunl  state.  The  roots 
of  the  heath  are  also  fixed  in  the  clay,  and  appear  to  have  been  the 
piodnction  of  the  soil  before  the  moss  was  superinduced  over  it. 

In  the  moss  of  Kincardine,  is  a  consklenible  extent  of  what  is 
called  Jfotf^moM,  that  is,  flowing  or  fluid  moss,  the  surface  of  which 
a  saMK>tb,  and  which,  uatil  latdy  dreuied,  was  so  aturated  with  the 
water  that  was  confined  in  it,  either  by  the  great  extent  of  the  moss 
upon  all  sideSy  or  by  the  greater  height  of  some  of  the  adjoining 
groimds,  as  to  be  almost  literally  in  the  state  which  its  aame  indi- 
cates. The  other  parts  of  the  moss  have  generally  such  a  degite  of 
nlidity  as  fits  them  for  being  cut  into  peat,  at  least  towards  the 
bottom :  for  hi  the  upper  parts  the  plants  are  too  little  advanced  in 
putrefactioot  and  too  little  compressec},  to  have  tl|e  cofaesiop  requi« 
nte  to  be  formed  into  piat. 

The  methods  used  for  h^iroving  these  mosses  have  been  various, 
Sometimes,  after  the  moss  was  so  far  drained  by  the  common  ope* 
ration  of  nmkiqg  it  into  peat,  as  to  bear  cattle  iq  dry  weather,  it 
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was  repeatedly  ploughed  and  biinit»  so  ai  to  be  eonverfed  inlo  a 
laaDttre  for  the  day  that  was  under  it  *• 

This  could  only  be  done  where  the  moss  was  thin.  Where  it 
was  too  thick  to  be  reclaimed  'm  this  manner,  the  people  oontented 
themselves  with  improving  the  surface^  by  ploughing  the  ashes  into 
k,  or  by  laying  upon  it  clay  brought  from  the  atyacent  cultivated 
grounds*  The  progress^  however*  that  wtts  made  m  the  cultivation 
of  the  moss  by  these  methods  was  never  very  consideraUe;  and 
therefore,  for  some  time  past,  they  have  given  place  to  that  of  floating 
off  the  whole  body  of  the  moss  by  water,  except  a  stratum  two  or 
three  inches  thick  in  contact  with  the  clay.  The  soil  thus  cleared 
of  moss  b  excellent,  and  is  found  to  let  immediately  for  fifteen  shil- 
lings per  acre.  This  operation  of  floating  is  rendered  practicable 
by  the  peculiar  nature  of  this  moss,  which,  as  has  been  said,  is  su- 
perinduoed  upon  the  original  soil,  so  that  the  chqf  under  it  is  on  a 
level  with  the  a^joinuig  cultivated  grounds. 

This  method  of  cultivation  i>^supposed  to  have  been  practised  on 
the  mosses  betwixt  the  Forth  and  Carron  about  the  beginnmg  of  the 
present  century,  where  it  is  computed^  that  above  600  acres  have 
been  cleared  with  the  water  collected  from  the  moss  alone,  without 
the  assistance  of  any  stream  from  the  higher  grounds.  The  same 
method  seenn  to  have  been  followed  in  the  mosses  of  Kincardine  and 
Flanders  about  forty  years  ago,  though  with  little  eflfect,  and  without 
any  general  pfain,  till  about  the  year  1770^  when  the  late  Lord 
Kames,  who  was  proprietor  of  1500  acres  of  the  moss  of  Kincar- 
dine^  and  a  considerable  portion  of  moss|  Flanders,  adopted  and 

•  The  people  engaged  in  this  work  hove  their  hornet  in  the  moM.  Iteteare 
at  first  sometimes  bnilt  of  sod,  sapportfd  by  a  frame  of  wood,  laid  on  the  svlkce 
of  the  mots;  hot  as  soon  as  any  progress  is  made  in  clearing  tlie  groond,  they 
are  cut  out  of  the  moss  itself.  For  that  pnrpote,  a  drain  is  cat  throngfa  (he 
BOSS,  and  at  least  a  foot  deep  into  the  clay,  as  far  at  the  intended  hoose  is  to 
reaeh  i  a  space  fhaa  two  to  ilz  yards  wide  Is  then  cleared  aU  round  it  i  and 
lastly  the  area  of  the  home  it  alto  cleared*  leaTiiig  a  wall  of  mots  oa  every 
tide,  about  four  feet  and  a  half  thick  at  bottom,  and  three  feet  thick  at  top. 
The  feet  of  the  cnpples  which  are  to  support  the  roof  are  inserted  into  this 
wall,  but  do  not  rest  upon  it,  as  they  reach  as  low  as  the  clay,  firom  which  they 
rise  up,  nearly  perpendicular,  as  (ar  at  the  top  of  the  wall.  The  gaUet  are 
completed  with  sod  or  mud.  As  the  most  walk  dry,  and  are  coatolidated, 
what  wat  origi  Daily  ten  or  tweWe  feet  high,  sinks  down  to  the  height  of  Ave  or 
sia  tett. 
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pvfUj  nq>roTed  it.    It  is  uo^  in  geoeral  use,  and  is  conduoted  in 
the  folowiDg  nmnaet. 

A  dnnnel,  about  eighteen  inches  wide  and  two  feet  deep,  is  dug 
in  the  dajf  along  (he  edge  of  the  moss  intended  to  be  removed 
through  which  a  stream  of  water  is  conducted  about  a  foot  deep. 
Tie  workman,  with  a  wooden  spade»  then  cuts  away  a  layer  of  the 
OMMS  along  tlie  edge  of  the  ehannei  to  the  breadth  of  about  six 
fed,  nod  throws  it  into  the  water,  which,  if  the  channel  has  a  tolcw 
table  decliTity,  will  serve  to  carry  away  as  much  moss  as  six  meo"* 
can  tfirow  into  it.    The  moss  being  thus  removed  for  the  whole 
length  of  the  channel,  to  the  depth  of  about  thirteen  inchesi  and 
to  the  distance  of  about  six  feet,  the  operation  is  repeated  upon  tiie 
below,  and  so  on,  till  there  is  left  a  stratum  of  moss,  only  six 
thick,  open  the  surface  of  the  clay.    This  thin  stratum  of 
beingdried  by  the  summer  heat,  is  aflerwaids  dug,  or  ploughed, 
ad  bomed,  and  when  tbe  ashes  thus  produced  are  ploughed  into 
the  day,  the  ground  is  thought  sufltciently  prepared  for  a  crop  of 


At  A€  bottom  of  the  moss  when  thus  cleared,  a  multitude  of  the 
mod  roots  of  trees  are  found,  which  leav<  no  doubt,  that  the 
groonds  thus  covered  by  the  moss  have  been  once  occupied  by  a 
faesL  Though  it  is  not,  1  believe,  unusual  to  meet  with  trees  in 
BMSiaSy  yet  they  are  rarely  found  in  such  abundance  as  in  the  pre* 
scat  iMtnice.  For  they  are  found  here  lying  as  thick  upon  the 
day  as  tbey  can  be  supposed  to  have  grown  upon  it ;  and  what  is 
yet  aaore  singolar,  the  roots  semain  fixed  in  the  daj  in  their  natural* 
state,  eonespondnig  in  siae  and  in  species  to  the  trees  that  lie  by 
their  aides. 

The  tjpees  are  oak,  birch,  hazel,  alder,  willow,  and  in  one  pUce 
there  are  a  few  fin.  Among  these  the  oak  aboimds  most,  especially 
tile  west  side  of  tbe  moss,  where  forty  large  trees  of  this  spe- 
lately  found  lymg  by  their  roots,  and  as  close  to  one  another 
as^ey  can  be  sopfXMed  to  liave  grown.  One  of  these  oaks  mea. 
sares  fifty  Ceet  in  length,  and  more  than  three  feet  in  diameter, 
aad  three  hnndred  and  fourteen  drdes,  or  year's  growths,  were 
cooated  in  one  of  the  roots.  In  another  part  of  the  moss,  an  oak 
«as  IbinKl  dwt  awasured  four  feet  in  diameter;  and  I  am  assured, 
that  some  years  ago  a  root  was  discovered  at  Ross,  on  the  south 
9de  of  die  mosif  tbift  was  fifteen  feet  in  duwieter  at  the  sorfiKs  of 
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of  the  day;  and  the  tree,  which  wa9  twentj^two  leet  in  lengthy  wa« 
four  feet  eight  iuches  in  diajneter  at  the  lower  end^  where  it  had 
been  cot' over,  at  the  height  of  a  yard  from  the  ground. 

The  oak  is  usually  Mach*  aAd  the  wo€kI  still  sound,  especially  on 
the  side  of  the  tree  that  liea  next  the  clay.  It  is  fit  for  Tarious  p«r. 
posesj  and  would  probably  be  of  macli  greater  value,  if  the  people 
into  whose  hands  it  Mis  had  skill  to  dry  it  properly.  As  it  is  aia. 
naged,  it  usually  opens  into  farious  fitsuiea^  which  disqualify  it  for 
being  sawn  into  planks* 

The  roots  of  the  oak  are  all  found  fixed  in  the  clay  in  their  natural 
state,  aud  usually  rise  above  it  to  the  height  of  about  three  leet. 
They  ara  very  little  rotten,  and  it  requires  much  labour  to  grub 
them  up. 

The  other  kinds  of  trees  are  so  much  decayed,  that  fewer  obser- 
vations can  be  made  upon  them.  Their  roots  are  also  fixed  in  the 
day ;  but  i^iey  generally  rise  not  more  than  a  ibot  and  a  half  above 
its  surface.  * 

The  facts  which  have  now  been  described  will  perhaps  be  fi»nnd, 
upon  examination,  to  point  out  the  cause  by  which  these  trees  were 
brought  into  their  present  situation^  and  also  the  time  when  that 
event  roust  have  taken  place. 

For,  first,  these  £scts  are  utterly  inconsistent  with  the  supposition, 
that  the  tfees  have  fallen  through  natural  decay ;  as  m  that  case, 
they  must  have  been  broken  over  at  diffisrent  heights  above  the  sur- 
face, and  botb  the  trunks  and  the  root&  must  have  been  too  far 
advanced  in  putrefaction,  before  the  moss  was  formed  over  tfaem, 
for  any  part  of  them  to  remain  sound  at  this  day. 

The  same  curcumstances  seem  also  irreconcileable  with  the  supposi- 
tion, that  these  forests  have  been  blown  down  by  the  wind,  as  m  tfiat 
cas^  also  the  trees  must  have  been  broken  over  at  different  heights»and 
must  frequently  have  been  torn  up  by  the  roots;  a  single  instance 
of  eitlKr  of  whkh  has  not  been  seen  by  the  author  of  these  reniaikiL 
It  is  indeed  said,  that  a  few  single  roots,  in  difierent  parts  of  the 
moss,  have  been  observed,  which  seem  to  be  torn  op,  and  wbat  b 
perhaps  difficult  to  be  explained,  no  trunk  was  found  attached  to 
fhem. 

« 

It  cannot  be  admitted  as  an  argument  in  support  of  the  preceding 
supposition,  that  the  trees  lie  most  frequently  in  the  direction  from 
^uth.west  to  north«east*'   For  as  the  south.west  wind  is  the  pre* 


^^ 
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Tifling  and  iMkBt  ?ioleot  wind  io  this  couutry»  the  weight  of  tlw 
tops  of  the  trees  is  generally  turned  from  that  quarter ;  and  by 
whatever  cause  th^  ftll.  tiuey  will  therefore*  in  feoeral,  be  directed 
towards  the  north.east. 

ThA  nuMt  plausible  solution  therefore  is,  that  ifas  trees  have  beeo 
cat  down*  The  height  of  the  stumps  which  is  c^mmoply  about  two 
feet  and  a  half,  favours  thin  opinion,  as,  at  that  height,  the  diameter 
of  a  lai^tree  is  usually  much  less  than  it  is  nearer  the  ground,  and 
as  the  cutter  can  better  apply  his  strei^th  at  this  than  at  a  greater 
height.  The  soundness  of  the  roots  and  trunks  seem  also  uiexpli. 
cable  on  any  other  supposition, 

liadcs  of  an  ax,  not  exceeding  two  inches  and  a  half  in  breadth, 
are  sooietiffles  discernible  on  the  lower  ends  of  these  trees.  The 
sottU  breadth  of  the  as,  and  tlie  length  of  the  time  that  the  trees 
dooblless  «eniaiaed  exposed  before  tliey  were  covered  with  the  moss, 
MCDM  saffidently  to  account  for  lliese  marks  not  having  .been  more 
fireqaently  discovered.  • 

Bot  it  will  be  asked^  what  reason  can  be  assigned  for  undertalung 
a  work  of  so  great  labour  as  the  cutting  down  of  such  extensive 
ibfest  mast  have  bcent  The  value  of  the  timl>er^as  evidently  not 
the  motive  of  this  woii»  otherwise  the  trees  would  not  have  been 
left  behind.  Neither  was  the  clearing  of  the  ground  the  object  that 
was  in  view,  since,  after  all  this  labour,  the  ground  remained  as 
much  incumbered  as  before.  If,  however,  we  recollect  the  history 
ofBotaiD  from  the  reign  of  Domitian  to  the  accession  of  Ckracalla, 
snd  consider  the  local  situation  of  the  mosses,  we  will  find  good 
for  jascribing  the  destruction  of  the  forests  iu  question  to  the 


It  iswcU  known^  that  from  the  time  when  Julius  Csesar  first  .in- 
vaded this  iriand  to  the  decline  of  the  Roman  power,  the  Britons,  uu- 
dile  to  contend  with  the  arms  and  discipline  of  the  legions  hi  pitched 
battles^  or  ia  the  open  country,  were  forced  to  take  shelter  ui  their 
woods  and  morasses,  from  which  they  annoyed  the  Romans  by  (heir 
kicanioiM.  The  Roman  genendsy  therefore,  from  the  time  of  Agri- 
cob  at  least  employed  not  only  their  own  soldiers,  but  also  many 
of  the  provinciated  Britons,  in  depriving  the  free  Britons  of  their 
places  of  lefugCi  by  cutting  down  the  woods,  or,  at  least,  making 
great  openings  in  them,  and  by  draining  the  morasses»  or  making 
roads  through  them.    These  seem  to  be  the  servile  labours  which 
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OaIgacos»  iii  his  fpeccb  before  the  bftttle  with  Agrieob,  mum  Ac 
Caledciiians  of,  at  awaiting  the  wiiqaishai*  <'  Gorpoia  ipm  ac 
nanuSf  sylvis  ac  paladibos  enuoieiidiii  ister  verben  ac  ctetanMliaa 
conterant  *•" 

In  like  manner^  Severm  is  said  to  hate  em^oyed  a  gfcat  pait  of  his 
troopsy  not  onlj  in  building  the  wall  which  bears  his  name^  bwt  in 
Ootting  down  the  woods,  draining  the  marshes,  and  throwing  bridges 
over  the  fivers  which  obstructed  his  march  into  the  northern  parts 
of  Britain  f.  But  though  in  that  march  he  mwst  probaMy  hate 
passed  over  the  rerj  grounds  now  occupied  by  the  mosses  of  Kin- 
'cardine  and  Frosk,  I  am  inclined  to  believe,  that  the  destmetioii  of 
the  forests,  npon  the  side  of  the  Forth,  is  rather  to  be  attributed 
to  his  predecessors,  who  aimed  at  making  the  wall  between  the 
Friths  of  Forth  and  Cljde,  the  limits  of  their  einpire,  than  to  Se- 
▼ems  laroself,  who  withdrew  his  troops  from  the  country  betwixt 
the  two  walls,  and  either  strengthened  Adrian's  wall,  from  theT^rne 
to  the  Solway  Frith,  or  built  another  nearly  in  the  same  directiott. 

The  Romans  indeed  must  have  found  theamelves  more  incom- 
moded by  the  forests  in  question  than  by  any  other  almost  in  the 
idand ;  both  because  of  their  vicinity  to  the  Roman  province,  and 
because  the  only  roads  by  which  the  Romans  could  penetrate  into 
the  country  possessed  by  the  Caledonians  were  through  the  Carse, 
and  across  the  grounds  between  the  mosses  of  Frosk  and  Kincar* 
dine. 

The  moss  of  Kinnaird,  which  was  no  doubt  formerly  united  to 
that  of  Frnsk,  b  only  a  mile  and  a  half  distant  from  the  river  of 
Carron,  which  river,  where  it  enters  the  carses  and  ceases  to  be 
fordable,  seems  to  have  been  the  boundary  of  the  Roman^rovinoe  {, 
and  the  moss  of  Kincardine  is  only  twelve  miles  dhrtant  from  the 
station  at  Camelon.  Forests,  therefore,  in  either  of  these  places 
would  have  aflbrded  very  convenient  refuge  to  the  CaledoniaBs, 


*  Xacltos  in  Vil.  Afric  .cap.  31. 

f  l90nfoi  him  TDC  K«x«M«f,  if^«r«  vflff^uvrm  ixi«  ^'Cti  Cjuk  'nfom^  Tm  n 
cXa  xmnvm,  mu  rwt  v»T»/t«fvf  {tvyrumf»  Dio*  Gaii,  lib.  Ixzvi.  cap.  13.  Tbe 
works  here  eoumerated  were  attended  vflih  sach  diflicoUyt  that  though  accord- 
ing to  thf  same  historiafl«  Spvems  was  never  met  by  the  British  army  in  the 
lleldt  hr^  lost  fifty  thousand  men  in  the  coarse  of  this  expedition.    Ibid. 

^  That  the  river  Carron  was  the  boundary  of  the  Roman  prwHnce  is  ren 
dered  probable  by  the  sifoatton  of  Arthwr's  Oven,  as  it  was  caUcd,  Which  s 
fupposcd  to  ha?e  beea  temple  dedicated  to  Termions,  and  erected  near    ^^ 


whether  they  were  oaking  incwsiom  into  the  Roman  proTince.or 
imrmiBg  the  Roman  armiet  in  their  expeditions  towards  the  north. 

BeaideSy  that  a  people^  more  civilived  than  the  ancient  Caledo* 
nianS|  must  hare  been  m  this  country  before  the  moss  of  Kincardine 
existed,  is  completely  established  by  the  discovery  of  a  road  on  the 
snrfiace  of  rhe  clay  at  the  bottom  of  that  moss,  aAer  the  peat«  to  the 
depdi  of  eight  f^t,  had  been  removed.  The  part  of  this  road  al* 
rtady  discovered  is  about  seventy  ^-ards  long ;  the  breadth  of  It  is 
four  yards,  and  it  is  constructed  of  trees,  measuring  from  nine 
to  twelve  indies  in  dmrneter^  laid  in  the  direction  of  the  road* 
AcRMB  these  have  beeir  laid  other  trees  about  half  their  size,  and 
the  whole  has  been  covered  with  brushtrood.  The  depth  of  the 
materials  varies  in  conformity  to  the  nature  of  the  soil ;  the  tree9« 
which  are  laid  lengthwise,  being  generally  on  the  surface  of  the  clay, 
bat  in  the  lowest  and  wettest  parts,  they  are  sunk  about  two  feet 
under  the  surface. 

'Fbis  road  lies  across  a  piece  of  ground  lower  than  the  adjacent 
gro<md«,  and  its  direction  is  from  the  Forth  across  the  moss,  where 
it  M  narrowest,  towards  a  road,  supposed  to  be  Roman,  that  passes 
between  the  moss  and  the  river  Teitli.  The  vestiges  of  this  last  road 
have  l>een  traced,  from  about  fonr  miles  north-west  of  the  bridge 
of  Dript,  where  formerly  there  was  a  ford,  across  the  river,  south- 
east byTorwood  and  Larbert,  to  Camelon  on  the  wall.  This  road 
isfaiid  alx>nt  a  foot  deep  with  gravel,  under  which,  in  some  places,  is 
also  a  layer  of  stones,  and  it  appears  to  have  been  about  twenty  feet 
wide,  though,  by  the  land  having  been  nnder  tillage,  its  breadth 
cannot  be  exactly  ascertained.  The  direction  of  it,  after  it  crosses 
the  Forth  at  Dript,  is  in  a  line  that  points  north-west  to  the  pass  of 
Leny,  the  chief  avenue  to  the  Highlands  on  this  fide,  and  through 
which  the  military  road  to  Fort  William  is  now  actually  condncted. 
It  is  therefore  considered,  with  great  probability,  as  having  been 
originlly  designed  for  the  use  of  the  troops  employed  to  repel  the 
incursions  made  by  the  Caledonians,  from  the  mountains,  into  the 


fhiotier.  It  ttooA  on  the  west  side  of  the  rWer  Garron,  orlietween 
tfeitt  river  and  Rfnnaird.  There  is  also  a  passBf^e  in  Hcrmdian  that  favours  the 
mnt  opinion.  Tint  historian  mentions  the  army  of  Sevems  passing  ta  srfs^* 
$fmfAg9m  ftoft^vi  ^  Mu  ;£iftjU«t»  mt  TmfMim  Hfxw.  He  adds,  that  on  this  frontier 
the  Bariiarians  eaMIy  made  their  escape,  and  concealed  ihemsghn  in  tkt  ikiekeit 
fmd  martlUi.    Herod,  ttb,  lii.  cap.  48. 
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Roman  provipce.  At  the  same  time,  it  may  have  been  connected 
with  the  other  roads  that  stretched  more  directly  toward  the  north, 
by  Dumblane  and  the  welUknovrn  station  of  Ardoch.  It  can  scarcely 
be  doubted,  that  it  also  communicated  with  the  load  in  the  moss, 
and  that  this  last  is  to  be  reckoned  a  part  of  the  military  works  of 
the  llomans* 

On  the  whole,  therefore,  the  conclusions  to  which  we  aie  thus 
necessarily  led  appear  to  be  these:  that  befor^he  time  of  Agricola, 
the  first  of  the  Roman  generals  who  attempted  to  secure  the  northeni 
frontier  of  the  province  by  a  regular  chain  of  posts*,  the  greater 
part  of  the  level  country  on  the  banks  of  the  Forth  was  occupied 
by  eatensive  forests ;  tha(  about  this  perioil,  or  soon  afterwards^  a 
great  part  of  these  forests^  being  at  no  great  dbtance  from  the  above 
frontier^  were  cut  down  by  the  Romans  for  the  purpose  of  depriving 
the  natives  of  the  fastnesses  and  places  of  strength  from  which  they 
were  continually  making  incursions  into  the  province ;  and  that  fioai 
the  trees  thus  cut  down,  and  suffered  to  rot  upon  those  low  and 
marshy  grounds^  originated  the  vast  body  of  peat-moss  which 
covers  them  at  the  present  time.  The  production  of  peatmoss 
from  the  decay  of  forests^  is  not  a  po$lpJfitum  that  will  be  supposed 
subject  to  any  difficulty.  It  is  a  principle  admitted  by  naturalists, 
on  the  ground  of  actual  observation  f,  with  respect  at  least  to  coun- 
tries in  high  latitudes,  and  serves  to  explain  many  appearances  in 
other  parts  of  this  island,  which  have  a  great  resemblance  to  thos^ 
that  have  now  been  described  t. 

[Trans.  Royal  Soc.  Edh.  FoL  liL] 

*  The  chain  of  poi-ts  tsetween  the  Forth  and  Clyde  it  mentioned  by  Tscitin, 
Vic.  A^ic  cap.83,  a^-  the  work  of  Agri cola's  fourth  raiBpAt^,  which  coin- 
cides with  the  year  81  of  oar  nra.  See  Horseley's  BrHan,  book  i.  chap.  SL  It 
was  about  fifty  years  afterwards  that  the  wall  of  Antoninm  was  bnitt,  aeariy  io 
the  same  Hoe,  The  age  of  the  moss  cannot  therefore  be  estiamted  at  macb  less 
than  1700  years. 

f  See  Lord  Cromarty's  paper  on  Peat-moss,  chap*  zzvi.  sect.  ii. 

^  See  an  account  of  Hatfield  Chace  near  Doncaster,  Jfhil.  Trans,  vol.  xxii« 
p  9S0.  It  may  be  proper  to  observe,  that  the  mosses  of  Kineaidine,  Ac.  being 
placed  above  the  level  of  the  adjacent  plain,  are  of  the  kind  that  might  be  ex- 
pected to  break  out  and  ovenpread  the  lower  grounds,  which  however  they 
are  not  known  to  have  done,  while  tliey  reraaiaed  in  theis  natiura]  viBie,  Tbey 
do  not  indeed  aboand  very  much  in  water,  insomuch  that  the  floating  off  of  the 
peat,  when  it  is  carried  to  such  an  extent  as  it  is  now,  reqnires  an  artificial 
supply  of  watert   This  supply  is  accordingly  procured  at  present  by  an  engiaa 
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hrupAon  qfSolwaji  Moss.     By  Mr.  J.  Walker,  of  MqffaU 

fr  is  not  surprizing  that  this  irmption  has  erery  where  attracted 
the  attention  of  the  public ;  for  though  the  cause  of  it  is  obvious^ 
jet  the  alteration  that- it  Ins  produced  on  the  face  of  the  earth, 
seems  to  lie  greater  than  any  we  have  known  in  Britain,  from  na- 
tural causes,  since  the  destruction  of  Earl  Goodwin's  estate.  It 
hsppened  on  the  l6\\\  of  December,  when  there  fell  such  a  deluge 
ef  raie,  over  all  the  north  of  England,  aa  has  not  been  known  for 
at  least  SOO  years.  There  was  a  very  great  flood  at  Moflaf,  bat 
Mr.  W.  thinks  he  has  seen  oue  or  two  greater,  and  certainly  it  was 
not  so  extraordinary  here  as  farther  south* 

The  Solway  flow  contains  1300  acres  of  very  deep  and  tender 

moss,  which  before  this  accident  were  impassable^  even  in  summer, 

to  a  foot  passenger.     It  was  mostly  of  the  quag  kind^  which  is  a 

sort  of  moss  covered  at  top  with  a  turf  of  heath  aud  coarse  aquatic 

grasses;  but  so  soft  and  watry  below,  that  if  a  pole  is  once  thrust 

throMgh  the  turf,  it  can  easily  be  pushed,  though  perhaps  15  or  20 

feet  low,  to  the  bottom.    If  a  person  ventures  on  one  of  these 

qoags.  It  bends  in  waves  under  his  feet ;  and  if  the  surface  breaks, 

■  ■  — ^^.i^      ■■■  ■  ■■■■1,1  , 

wlHck  Mr.  Dnunmond  has  caned  to  be  erected  for  rtiaing  the  water  from  Tcith, 
and  which  it  one  of  the  most  material  improvements  that  has  been  made  in  the 
hmlmiidry  of  Che  moss. 

Bat  thoof  h  there  is  no  memory  of  the  moss  hatlas  flowed  while  it  remained 
ia  its  natmal  state,  on  the  81st  March  1792,  it  bviSout  on  the  west  tide,  near 
the  s—thermost  cottage,  to  the  height  of  its  side  waH,  corering  fifty-six  yards 
ia  breadth,  and  about  the  extent  of  an  acre  of  groand  that  had  l>een  cleared, 
and  early  in  the  morning  of  the  nnaw  dny  of  1798,  it  was  discovered  to  have 
flowed  agaiJi,  and  to  have  reached  te  northermost  cottage  of  the  same  line 
of  hoaset.  The  inhabitants  escaped  by  a  window  on  the  opposite  side  of  the 
bo«e.  The  moss  afterwards  bore  down  die  tide  walls  of  the  house  that  were 
hailt  of  stone,  and  continned  to  flow  slowly  fbrward,  eight  feet  in  depth  at  the 
middle,  and  1900  feet  in  brsadtb,  aatil  nine  o'clock  ia  the  mornii«  of  the  SSd, 
whoa  it  had  advaaoed  000  feet,  and  covered  twelve  aeret  of  ground  that  had 
been  elcaiai.  It  would  andoobtediy  have  flowed  maeh  farther,  had  oat  a 
great  awaber  of  men  been  employed  night  and  day,  ia  giving  vent  te  the 
water  mised  with  the  mom  that  bad  flowed,  aad  in  intercepting  that  which 
to  diKharge  itielf  fhaa  the  auun  body  of  moss. 
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he  is  in  danger  of  sinking  to  the  bottom  *•  The  surface  of  the  floir 
WIS,  at  different  places,  between  50  and  60  feet  higher  than  the 
fine  fertile  plain,  between  it  and  the  river  Esk.  Aboat  the  middle  of 
the  flow  were  the  deepest  quags,  and  there  the  moss  was  elevated 
higher  above  the  plain,  than  in  any  part  of  the  neighbourhood. 
From  this,  to  the  larm  called  the  Gap,  upon  the  plain  there  was  a 
broad  gully,  though  not  very  deep«  through  which  a  brook  used 
to  run*  The  moss,  being  quite  overcharged  with  the  flood,  borst 
at  these  quags,  about  1 1  o'dock  at  night,  and  finding  a  descent  at 
hand,  poured  its  contents  through  the  gully  into  the  plain.  It  snr* 
priaed  the  inhabitants  of  12  hamlets  in  their  beds  f  •  Nobody  was 
lost,  but  many  of  the  people  saved  their  lives  with  great  difficulty. 
Next  morning,  35  families  were  found  dispostesscd,  with  the  loss  of 
most  of  their  com  and  some  cattle  (.  Some  of  the  houses  were 
near  totally  covered,  and  others  of  them  he  saw  standmg  in  the 
moss,  up  to  the  thatch,  the  side  walls  being  about  8  feet  high. 

In  tlie  mornhig,  above  200  acres  were  entirely  overwiielmed ; 
and  this  body  of  moss  and  water,  which  was  of  such  a  consbtency, 
as  to  move  freely,  continued  to  spread  itself  on  all  hands  fi>r  several 
days.  It  was  come  to  a  stop  when  Mr.  W.  saw  it,  and  had  covered 
303  acres,  as  he  was  informed  by  a  gentleman,  who  had  looked  over 
the  plans  of  the  ground<t,  with  Mr. Graham  the  proprietor:  but 
every  fiill  of  rain  sets  it  agnin  in  motion,  and  it  has  now  ovenpread 
above  400  acres.  At  the  furthest  part  it  had  run  within  a  musket 
shot  of  the  post  road  leading  from  MofBit  to  Carlisle,  when  he  saw 


•  Thr  sorftce  was  always  so  mach  of  a  qoaj^mirf ,  that  in  most  places  it  was 
hardly  safe  for  any  thinjr  heavier  than  a  sportsman  to  venture  on  it,  even  in 
the  driest  summers.  A  great  number  of  Scotchmen,  in  the  army  commanded 
by  OHver  Sincl|iir,  in  the  time  of  Henry  8th,  lost  their  lives  in  it ;  and  it  is 
said  that  some  people  digging  peats  on  it,  met  with  the  skeleton  of  a  trooper 
and  his  horse  in  complete  armour,  not  many  years  ago. — Grig. 

f  Those  who  were  nearest  the  place  of  bunting,  were  alarmed  with  the  no* 
usual  noise  It  made;  others  not  (ill  it  bad  entered  their  houses,  or  even,  as  was 
the  case  with  some,  not  till  tbey  found  it  in  their  beds.— Grig. 

f  The  case  of  a  cow  seems  singular  enough  to  deserve  a  particular  mention. 
9be  was  the  only  one  of  8  in  the  same  cow-house  that  was  saved,  after  havin|( 
stood  60  hours  up  to  the  neck  in  mnd  and  water.  When  she  was  got  out,  she 
4id  not  refuse  to  eat,  but  water  she  would  not  taste,  nor  could  even  look  at, 
witbont  showing  manifest  signs  of  horror.  She  is  npw  reconciled  to  it,  and 
likely  to  recover* — Grig. 
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lU  bot  it  is  siiwe  overflowed  tbe  road,  aod  reached  tke  £sk.  Tkis 
river,  which  was  one  of  ihe  clearest  in  tbe  world,  is  now  rendered 
Mack  as  ink,  by  tbe  mixture  of  tbe  moss,  and  no  salmon  has  since 
entered  into  it.  A  faoner  also  told  him,  that  on  removing  the  moss, 
to  get  at  a  well  which  it  had  covered,  they  found  all  the  earth* 
worms  lying  dead  on  the  surface  of  the  ground.  The  land  that  is 
covered  was  all  inclosed  with  hedges,  bore  excellent  crops  of  wheat 
and  turnips,  and  rei||ed  from  11  to  14  sliillio^,  besides  the  taxes 
and  tithes,  whicli  amounted  to  4  shillings  per  acre. 

Mr.  W.  endeavoured  to  guess  at  the  depth  of  the  moss  on  the 
pbun,  by  a  large  thorn,  which  stauds  iu  the  middle  of  it,  and  which 
is  buried  to  above  the  division  of  the  branches.  Tlie  farmers  told 
him,  that  it  stood  upon  a  rising,  more  than  6  feet  above  the  gene* 
ral  level  of  the  plain :  and  that  it  was  upwards  of  g  feet  high,  of 
clear  stem.  By  this  account,  great  part  of  the  pkiin  must  be  covered 
IS  feet  deep  with  the  moss :  and  near  the  farm  called  Gap,  there 
were  some  considerable  hollows,  where  they  think  the  moss,  at 
present,  lies  full  30  feet  deep.  The  tallest  hedges  on  the  laud  are 
all  covered  over  the  top.  The  houses  are  not  so  much  buried,  be* 
cause  they  stood  mostly  on  the  higliex  parts  of  the  fields;  aud 
towards  the  extremities  of  the  moss,  he  observed  it,  in  many  places, 
not  above  3  or  4  feet  deep,  owiug  likewise  to  the  rising  of  the 
ground. 

The  gut  through  which  tbe  whole  of  the  moss  flowed  that  covered 
the  plain,  is  only  about  50  yards  wide,  and  the  gully  near  a  quarter 
of  a  measured  mile  long.  The  brook  being  stopped  up  by  the 
moss,  has  now  formed  a  lake. 

About  400  acres  of  tbe  flow,  next  tbe  place  of  iU  evacuation, 
appear  to  have  sunk  from  5  to  25  feet;  and  this anbsidence  has  oc» 
casioned  great  fissures  on  those  parts  of  the  moss  which  refused  to 
Biok«  These  fissures  are  from  4  to  8  feet  wide,  and  as  much  in 
depth*  The  surface  of  the  flow,  consisting  of  heath  and  coaqw 
grass,  was  torn  away  in  large  pieces,  which  still  lie  on  the  surfiice 
of  the  new  moss,  some  of  them  from  20  to  50  feet  long.  But  tbe 
greater  part  of  the  surface  of  the  flow  remained,  and  only  subsided ; 
the  moss,  rendered  thin  by  the  flood,  running  away  from  under  it 

Looking  over  the  Solway  moss,  at  the  village  of  Longtown,  where 
there  b  a  bridge  on  the  Esk,  they  formerly  saw  only  the  tops  of 
tbe  trees  at  Oratney,  a  hoose  of  tbe  Marquis  of  Annandale's,  4 
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nriles  dbtaDt;  bot  now  tliey  see  them  almost  to  the  gimiiid.  And 
looking  over  it>  in  another  direction,  tbey  now  we  two  fann*towaa 
of  Sir  William  Mazwel's,  which  were  not  before  visible.  80  that 
the  ridge  of  the  flow  or  moss  seems  to  ba^e  sabsided,  about  25  feat. 

[FMi.  Trans.  1773.] 

SECTION  VI. 

T^ummgt  mr  Prmrvative  Pwfer  qf  Mattes, 

The  beginning  of  June  last,  (1747»)  a  labouring  man,  of  Am- 
ootts  m  the  isle  of  Axbolmf  in  the  county  of  Lincoln,  was  digging 
turf  or  peat  in  the  moors  of  Amcotts ;  and,  about  ^  feel  below  the 
surface,  his  spade  cut  the  toe  of  a  sandal,  which  dropped  into  the 
pit  he  was  graveing  peat  in ;  also  part  of  the  foot  dropped  in,  which 
terrified  the  man»  and  he  left  if.  Hearing  of  this  discovery,  Mr.  S. 
went  with  some  servants  to  make  further  discovery;  when  they 
soon  found  the  other  sandal,  whole  and  firm,  it  was  very  soft  and 
pliaUe,  and  of  a  tawny  colour,  with  all  the  bones  of  that  foot  in  it 
and  all  the  gristly  |)art  of  the  heel.  Proceeding  fnrther,  they  found 
the  skin  and  thigh  bones,  which  he  measured,  and  found  to  be  18 
inches  long.  They  then  found  all  the  skm  of  the  lower  parts  of  the 
body,  which  was  of  the  same  colour  as  the  sandals,  and  very  soft, 
with  fresh  hair  on  it,  &c.  which  distinguished  it  to  be  a  woman. 
The  skin  drew  or  stretched  like  a  piece  of  doe  leather,  and  was  as 
strong.  They  then  found  the  skin  of  the  arms,  which  was  like  the 
top  of  a  rouflT  or  glove,  when  the  bones  were  shaken  out.  They 
then  found  a  hand,  with  the  nails  as  ftesh  as  any  person*s  living; 
this  hand  is  the  hidy's  natvpal  skin  so  tanned,  with  the  nails. 

These  sandals  roost  be  very  ancient,  and  have  most  certainly  been 
made  of  a  raw  Mir,  as  they  and  the  skin  of  the  lady  were  both  of 
one  colour,  and  both  had  one  tanner;  which  probabJy  is  the  moor 
water ;  which  is  exactly  of  the  colour  of  coffee ;  and  made  so  by 
•och  great  quantities  of  oak  and  fir-wood,  that  are  frequently  dug 
ont  of  these  moors ;  several  oak-trees  affording  1000  pales  for  fen* 
cing,  h^  feet  long,  and  6  to  8  inches  broad,  which  oak«wood  is  as 
Hack  as  jet.  The  fir-wood  retains  its  turpentme  smell,  and  m  hot 
weather,  exposed  to  the  sun,  the  turpentme  wilt  drop  from  it. 
This  wood  is  frequently  split  into  laths  for  the  roofs  of  houses  or 
floors ;  and  it  is  remarkable  that  no  worm  will  touch  them«  They 
ire^u^l^y  ^d  also  hasle«nuts  and  fir-apples  in  abundance ;  which 
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k  a  plaiD  |m>of  thst  the  trees  fell  io  autumn,  when  the  fruits  were 
at  matnrity.  This  lady  was  probably  overwhelmed  by  some  strong 
eddy  of  water;  for  she  lay  on  one  side  bended,  with  her  head  and 
feet  almost  together. 

It  appff"«  by  the  mapa  of  the  country,  that  this  has  been  the 
lendezvous  of  dl  the  waters  from  the  south,  west,  and  north  parts 
of  the  kingdom ;  as  for  instanee,  the  river  Don  from  Doncaster, 
Rotheifaam  and  Sheffield,  which  took  in  many  more  streams :  as  the 
Idle,  Trent,  Tom,  Dare,  Rother,  &€.  &c.  Then  the  river  Trent, 
which  rmis  south  to  Gainsbrongh ;  then  toTorksey,  Newark,  Not- 
tingham, Derby,  Burton  on  Trent,  Strafford,  Trentham  in  Stitf* 
fordshiie;  and  takes  in  a  vast  number  of  rivulets :  then  the  Ouse, 
which  comes  from  near  Richmond,  and  takes  in  the  Ure,  Wharf, 
Bishop's  Dike,  Aire,  Calder,  and  a  great  number  of  rivulets  j  which 
are  all  lost  m  that  famous  estuary  the  Humber. 

It  is  also  to  be  observed^  that  here  is  one  morass  20  miles  round, 
part  in  Hatfieid-chace,  another  10  miles  round  in  the  same  chace, 
where  the  famous  William  of  Lindbam  had  his  cell.  In  the  middle 
of  it,  where  bis  body  was  found,  for  8  miles  round,  is  ail  a  morass. 

These  sandals  are  not  like  the  Scotch  or  Irish  brogues ;  though 
the  Scoto  fomerly  inhabited  but  a  little  way  off,  viz.  north  of 
Humber.  Perhaps  the  Danes  wear  such,  or  the  ancient  Saions ; 
for  both  these  people  must  be  well  acquainted  with  these  parts,  as 
the  Danes  under  Edgar^AtlieJing,  encamped  a  whole  winter  in 
this  aeighboarhood,  and  had  a  station  at  Gigansburgh,  now  Gains- 
bnmgb,  on  tUs  river  Trent.  The  sandal  is  of  one  piece  of  leather, 
with  a  seam  at  the  heel,  and  a  thong  of  the  same  leather. 

At  Roxby  was  a  famous  Roman  pavement,  15  yards  square,  ihe 
RoowB  road,  &G.  also  a  square  platform  at  Aldbrough,  which  seems 
to  be  Roman,  though  no  discoveries  have  as  yet  been  made  there ; 
but  at  Roxby  large  quantities  of  Roman  coins  have  been  found. 

P.S.  As  to  this  water  on  these  moors  preserving  human  bodies*, 
it  is  moat  certain  that  part  of  a  body  was  taken  up  at  Geel  by  Mr. 
Bmp^iMi  50  or  60  years  ago,  and  one  in  the  great  moor  near  Thorn, 
about  7  years  ago,  with  the  skin  like  tanned  leather,  the  hair,  teeth, 

and  nails  quite  fresh  t. 

[PhU.  Trans.  1747.] 

•  See  PMI.  TniB.  No.  4M.--Orig. 

t  Mr.  Ctttesby ,  F.  R.  S.  author  of  the  History  of  Carolioa,  ftc.  lieiDfc  preteat 
at  rcadiag  the  above  accoaat,  when  the  laadal  was  eiUbite^,  ni4,  this  ihoe 
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CHAP.  XXVII 

ON  PETREFACTIONSf  AND  OTHER  BXTRANBOUS  rOSSILS, 


SECTION  U 

iMirodaeiory  Remarkt. 

I  HB  close  of  the  last  section  of  the  preceding  chapter  leads  us 
uaturally  to  the  subject  of  the  present.    That  the  earth  has  sus- 

or  landid  wag  exactly  like  what  the  Indiani  In  Virghita  wear  at  this  day^  and 
call  Mokasin. 

That  ingenious  artist  and  tkilfiil  antiquary  Mr.  Geo.  Vartue  comaranipat^  to 
Dr.Cy  M.  D.  hiH  sentimeDts  concerning  Ibis  sandal  in  the  foUowinf  words  x 

**  When  the  above  letter  was  read  at  the  Society  of  Antiquaries,  there  was 
produced  a  hand  of  the  woman  there  mentioned,  and  a  sandal  or  shoe  taken 
from  one  of  her  feet  (  it  being  made  of  leather,  tanned  oi*hide  i  Imt  ranark- 
able  for  being  cut  out  of  oae  flat  piece,  so  as  to  fold  about  the  faot  aad  bee!  i 
the  form  and  make  being  so  contrived  witiiont  under  he«l«|iiecey  as  to  be  flat  lo 
tread  on ;  the  shape,  that  of  a  woman's  foot,  and  the  toe  round  pointed.  This 
being  of  an  ancient  form,  the  society  ordered  an  exact  dmugtit  to  be  taken  of 
both  that  aud  the  hand  i  which  drawings  are  preserved  among  others  belonging 
to  that  society.  It  may  be  olMerved  concerning  the  antiquity  and  use  of  leather 
shoes  in  England,  tint  Ibis  slioe  or  sandal  appears  by  iu  ism  to  be  oaeient.  I 
conceive  it  was  before  Edward  the  Fourth's  timct  whoa  by  cuslom  piked  sboco 
had  so  increased  in  length,  that  all  such  as  wore  them  in  excessive  length  were 
to  be  mulcted,  or  have  them  cut  shorter.  In  paming  in  or  out  of  the  city  gates 
of  Londoo.  This  very  likely  had  passed  among  the  better  sort  of  people  about 
the  kingdom  %  Ibr  Chaucer  in  his  lime  meoMoni  the  use  of  long  piked  shoes,  so 
long  as  to  be  tied  up  by  stiings  or  snmll  chalm  to  their  kaees.  Thus  if  «igN 
have  been  with  men's  shoes*  but  not  In  so  long  a  degree  for  woascn's  use  i 
though  observing  ancient  pictures  of  men  and  women  In  boolu  of  illuminations, 
piked  shoes  appear  in  several  reigns  firom  Edw.  Sd  to  Richard  Sd  in  Knglaad*'* 

**  Alto  on  our  ancient  monumentsof  stone  or  alabaster,  cumbent  statues  have 
iMMdy^plked  shoes.  But  some  of  earlier  date  than  Edw«Sd  have  buoad  turp^ 
Up  iheei  at  the  tocs»  of  the  smne  like  fbrm  aad  aiakc  as  this  wumaa's.  The 
men*s  broad  toes,  and  the  women's  narrow. 

*'  Therefore  I  eoodude  tills  very  mndal  could  not  well  be  earlier  than  Edw. 
1st  or  Hen*  8d  \  also  that  the  cutting  and  sowing  to  form  the  heel  cleverly,  by 
A  stitching  behind  the  heel  with  a  somll  leather  thoBg,aMy  have  beep  in  use  be« 
fore  that  eC  waged  thread  used  by  shoe*nakers,  formerly  caUed  cordwainen,** 


tiioed  fevere  and  extensive  couvuUqos  from  a  variety  /)f  causes  is 
obvious  to  the  atteDlioa  of  every  geoU^st.  We  have  alr^eady 
fwinl^  oOi  a  few  of  these,  as  earthquakes,  volcanoes,  heat,  Aoisture, 
and  clectdcUy.  But  il  is  probable  there  hfive  also  been  oth/^rs»  and 
which  have  opeiated  Ihrough  a  KtiU  wider  range.  Tiie  varied  of 
fossil  substances,  many  of  Xhem  marine  prodnctioos»  and  some  al* 
oiost  preservjug  a  recepi  apiiearajDce,  that  are  found  in  mountains 
remote  £rom  Oifi  sea,  are  undeniable  pfooaU  4MCt  the  levels  of  tfie 
earth  s  surface  must  haye  undergone  .considerable  chaniges ;  although 
aoiae  philosophers  are  of  opwion  that  such  of  the  primary  mout:^ 
laios  as  are  above  six  or  seven  hundred  feet  high,  haiw  never  Jieen 
vhoUj  covered  by  the  aea*  It  is  not  at  all  easy  to  eapUin  the 
change  of  climate,  which  some  of  these  circumstances  iy[>pear  to  in- 
dicate; the  remains  of  animals  inhabiting  hot  countries,  and -the 
productions  of  hot  cUmates,  which  are  frequently  found  in 
northern  latitudes,  would  induce  us  to  s^ap^^*  ^^^  tbe.position 
of  Ihe  earth's  axis  was  at  a  £cirmer  time  very  different  from  its  present 
position ;  and  wb  can  acarcely  assijgpi  any  otfav  proba^,le  cause  for 
thischange^  thau4he  casoal  inter&mnce^  and  perhaps  incotyorationi, 
of  a  couMt  with  the  earth.  The  probabilities  of  such  an  fvent*  in 
the  whole  course  of  time,  are  however  so  smalt,  that  we  tiave  no 
reason  to  be  appebensive  of  the  chance  of  its  occnrrjag  in  ^ture, 
for  it  is  not  enough  that  a  cosnet  shonld  approach  so  near  to  the 
earth  as  to  be  very  powerfully  altracted  by  it,  its  motion  must  also 
be  dinded  almost  in  a  straight  line  towards  the  earth:  otherwise  it 
ought  only  be  ii^cled  into  a  new  orbit,  and  go  off  agaiUf  without 
having  caused  any  other  disturbance  than  a  partial  overflow  of  the 


The  Sue  of  the  globe  has  ako  been  very  materially  xkvfgfA  in 
the  oQQiae  af  agas,  by  the  gradual  operation  of  the  sea  and  of  rivers* 
Hk  aea  has  encroa<;hed  m  pattiouhu:  parts,  and  retired  frofs  others; 
md  the  mouths  of  large  rivers,  running  througb  low  countries,  have 
often  been  variously  modifiedt  by  a  deposition  and  transfer  pf  the 
■atlcr  washed  down  Inop  the  land.  At  Havre  the  sea  undei;mines 
the  steep  cqi^t,  and  reoedea  at  JDunkick»  where  the  shore  isAat:  in 
Holland^  4he  Zuyder  Zf^  was  pMibably  formed  in  the  middle  a||es 
by  continual  irruptions  of  the  sea,  where  only  the  small  lake  Flevo 
had  before  exist^;  and  the  mouths  of  the  Rhme  have  been  consi- 
derably altered,  botb  in  their  dimensions  and  in  tbeir 
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The  mad,  deposited  bjf  large  rhrers,  geoenilly  causes  a  delta,  or 
tristngalar  piece  of  biid|  to  grow  out  ioto  the  sea ;  thus  the  month 
of  the  MisMssippi  is  said  to  have  advanced  above  fifty  miles  nooe  the 
discovery  of  America ;  and  the  sea  has  retired  from  lUsttta  above 
a  mile  iu  forty  years.  The  mouths  of  the  Amo  and  of  the  Rhone 
consist  also  in  great  measure  of  new  land. 

Hence  into  whatever  part  of  the  earth's  surface  ve  dig,  we  are 
almost  sure  to  find  remains  of  animal  or  vegetable  materials. 
These  substances  occur  in  three  states:  sometimes  they  are  a  little 
altered ;  sometimes  concreted  into  stone ;  and  sometimes  only  the 
impressions  of  them  remain,  or  the  moulds  in  which  they  have  been 
inclosed.  Hie  term  petrefaction,  strictly  speaking,  applies  only  to 
the  second  of  these  states ;  but  it  has  been  usual,  for  the  sake  of 
conveniency,  to  extend  it  to  all  three.  And  besides  these,  we  are 
uot  unfrequently  digging  up  remahis  of  artificial  utensils  and  imple- 
ments, coins,  rings,  and  similar  ornaments,  houses,  whole  streets, 
and  towns,  evidently  proving  an  entensive  population  m  situations 
which  in  the  present  day  are  found  at  a  depth  of  many  feet  or  even 
fathoms  below  the  surface  of  the  earth.  Dr.  Thomson  has  given  a 
good  summary  of  the  former  of  these,  and  we  readily  present  it  to 
oor  readers. 

1.  VegeiahU  peirifaciioms.  Wood  occurs  in  great  abundance  in 
many  parts  of  England,  buried  at  various  depths  under  the  surfiice, 
and  very  little  altered  either  in  its  texture  or  properties.  liocoloshire, 
and  a  considerable  tract  of  the  country  on  the  banks  of  the  Hum- 
ber  and  the  Thames,  contam  abundance  of  trees,  at  no  great  depth 
below  tlie  surface.  In  the  ble  of  Axhole,  lying  partly  in  liocoia 
and  partly  in  Yorkshire,  oak,  fir,  and  other  trees,  are  frequently 
found  under  ground  in  the  moor.  The  roots  are  still  found  as  they 
grew,  in  firm  earth,  under  the  moor ;  but  the  trees  had  been  cut 
down.  Tlie  size  of  many  of  these  trees  is  immense  i  some  firs  have 
been  taken  up  thirty-six  yards  long.  The  quantity  of  these  trees 
was  so  great,  that,  during  the  17th  century,  many  cart-loads  of 
them  were  taken  up  every  year*.  Oaks,  and  fir  trees,  are  alio  dug 
up  at  Youle,  about  twelve  miles  below  York ;  where  the  Dun  runs 
into  the  Humber.    They  are  at  some  depth,  and  lie  in  a  bog,  which 


«  rUL  Tkam.  lan.  ToL  V,  p.  90d0. 
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•  cttfcml  with  sHid.  and  the  suid  with  soM*.^  The  famovs  fefds 
•f  Hatfield  Cbsce,  in  Yoikshtre,  cooabtiBg  of  180,000  scies,  weie» 
<briag  liic  17th  centiiry»  drained  at  a  tast  expence^  hy  Sir  Cornelius 
VcramidiB,  a  Dutchman.  Even  as  low  as  the  bottom  of  the  Ouse, 
aad  in  the  whole  marsh,  abundance  of  firs^  oaki»  birch,  beeeh^  yew, 
thoni,  willow,  ashy  lee.  were  found  t« 

De  la  Pkynse  endeavours  to  neeount  for  tlie  existence  of  so  mucb 
woed  all  over  that  tract  of  country,  by  supposnig,  that  when  the 
Kounns  were  employed  in  the  conquest  of  Britaui,  the  whole  conn- 
liy  was  covered  with  forests,  in  which  the  Britons  lurked,  and  from 
which  they  were  accustomed  to  make  frequent  Incursions  upon  the 
Bomans.  Tq  put  an  end  to  these  troublesome  attacks,  the  Riimaus 
cat  down  all  the  woods,  and  left  the  trees  as  they  fcll.  Soil  and 
Wf^table  matter  gradually  accumulated  over  these  trees,  and  pre- 
served them  from  deitruction  %.  This  coivjecture  must  be  allowed 
to  possess  plausibility.  The  trees  must  be  admitted  to  be  destroyed 
on  purpose,  as  many  of  them  exhibit  the  maik  of  the  hatchet,  an<f 
■soy  of  them  shew  evident  traces  of  fire ;  besides,  ^'srioas  remains 
of  Roman  cutting  instruments,  and  other  utensils,  are  found  inter- 
laixed  with  the  prostrate  trees. 

About  the  year  1705»  there  was  an  inundation  of  the  Thames,  at 
Dagenhnm  and  Havering  marshes^  in  Essex,  Which  made  an  exca* 
fBlion  nearly  twenty  feet  •  deep,  and  laid  open  a  great  number  of 
trMs»  mostly  alder  (hs  was  supposed  from  their  texture),  buried  un«  * 
der  a  soil,  obviously  composed  of  the  mud  of  the  Thames*  Trees, 
■  a  similar  situation,  have  been  discovered  all  along  the  Essex  banks 
•f  tlie  rrrer.  Dr.  Derham,  to  whom  we  owe  the  acrount  of  these 
trees,  supposes,  with  considerable  plausibility,  that  they  had  been 
evertwned  by  some  inundation  of  the  Thames,  and  afterwards  co- 
seicd  by  the  npeated  overflowings  of  the  river,  which  took  place 
cfcry  Me,  before  its  waters  were  confined  by  means  of  artificial 


In  the  neighbourhood  of  Lough  Neagh,  m  Ireland,  very  large 
of  petrified  wood  are  found,  all  of  them  siliceous,  and  of 
excecdnigly  hard.    The  gram  of  the  wood  is  still  very  dis- 

*  Dr.  ftickwdMMi.    FliiK  TfaM.  ISST.  voL  xiju  p.  5M. 
f  l«v.  Abffahn  de  U  Pry  me.    PMl.  Tnun.  1701.  fol.  zzii.  p.  980. 
t  FWI.  Tfmm.  1701.  vol.  zxii.  p.  080. 
S  ML  TiBBi.  171S.  vol.  xzTil.  p.  478. 

L2 


}48  OF  PJKTBIfACTIONB  AN B  VOtSIU. 

tinct ;  and,  in  some  specimeDSj  fueces  of  wood  still  uochai^gtd  03  j 
be  detected.  The  wood  is  of  vanous  kinds :  lioUjr^  M$h,  and  oak, 
are  nieotioned  by  diffeient  writers;  but  it  is  no  easy  natter  to  dc* 
termiBe,  with  accui^acy^  tfae  species  of  wood  from  a  petrified  spe> 
cimen.  On  tbe  petrified  wood  of  tfais  lake,  theie  arc  no  fewer  than 
four  papers  in  the  Philosophical  Transactions  *  |  tiie  best  of  wUch 
is  that  of  Mr.  Simon.  In  these  pliers,  an  attempt  is  asade  to  piOTe 
that  Lough  Neagh  possesses  the  property  of  petrifying  wood,  wbea 
left  for  some  lime  in  it;  and  this  property  is  even  ascribed  to  tbe 
sanri|  which  extends  to  some  distance  on  the  sides  of  the  longli. 
But  tliere  is  no  foundation  whatever  for  thb  opinion.  The  petri- 
factioos  are  of  a  very  old  date. .  The  waten  of  the  lough  aa  90 
respect  differ  from  otherwaters. 

Besides  the  petrified  wood  from  Lough  Hea^,  coneeminf  the 
reality  of  which  there  can  be  no  doubt,  there  is  an  account  in  the  Phil. 
Transactions  of  a  great  variety  of  petrified  fruits,  dug  inp  in  the  isle 
of  Sbeppey.  The  account  is  by  Dr.  Parsons ;  and  is  so  imperfect 
that  it  is  difficult  to  make  any  thing  out  of  it.  There  can  be  little 
doubt,  however^  that  these  suf^posed  petrifactions  are  entirely  ianci- 
ful :  and  nothing  else  than  accidental  imitations  of  the  fruits  in  ^iieati«m. 

2.  SicUs  and  Zoaphiits.  These  are  by  ftr  the  most  abuadant 
of  all  the  animal  remams  which  occur  in  the  mineipl  kingdom.  Tiiey 
occur  most  frequently  m  liaie-«tone  rocks,  though  they  are  not  em* 
tirely  confined  to  theou  They  have  been  seen  pcatty  often  in  akUe 
clay,  and  bituminous  shale.  These  substances  occur  in  the  ■linerai 
kingdom  in  two  states :  sometimes  they  are  unaltered ;  aometimes 
they  are  petrified,  or  converted  into  stone*  The  stony  malher  is 
most  commonly  carbonate  of  lime;  bot  very  AeqnentLy  sdao  it  is 
pure  silica.  This,  in  particular,  is  the  case  with  most  of  the  nnm^ 
rotts  petriliictions  qf  echini^  and  other  similar  animals^  which  oeour 
so  abundantly  in  chalk.  Some  mineraLogists  go  so  Air  as  to  anppoaet 
that  all  the  flints  which  occur  in  such  quantities  in  dialk,  nnd  in 
lime-stone,  are  petrifactions.  But  this  has  aot  been  pioved»  aor 
even  rendered  probable ;  though  it  must  be  acknowiedged,  thwt  pe- 
trifactions very  frequently  occur  in  flints.  Smne  kinds  of  UBae?iloae 
are  wholly  made  up  of  shells ;  and,  m  the  South  Seas,  the  ccNral  ac- 
cumulates in  such  quantities  as  to  form  islands  of  consider^e  sice, 

•  Molineaox.  vol.  zIt.  p.  559.  (1684.)-- Smyth,  vol.  zv.  p.  1106.(169^.}'^ 
Simon,  vot  zliv.  p.505.(lT46.)-~fitsbop  Berkeley,  vol.zliv,  p.  3S5,  (lt46,) 
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Tbt  fMpen  in  the  Tfmmc^mii,  fttpeettng  tbte  depositions  of  sheHs 
ooni,  io  tatfoai  pntc  of  the  kingdon*  are  not  of  ircry  great 
,  tfMNig^  the  ihets  are  worth  cnnmeratinf^^ 

Dr.  LhAer  gives  a  deaeriptioB  of  troekUm  wkA  emtroehi,  or  St. 
OakherfM  heads,  as  they  are  usually  called  in  this  country,  which 
aecur  sfcmdandy  in  the  scars,  at  Broo^toii  and  Stock,  small  vil- 
hi^ps  ia  Craven  *.  They  consist  of  limestone,  and  are  obviously 
rasniBs  of  difierent  species  of  the  bis,  especisflly  the  entrochus, 
which  b  usually  found  petrified.  They  occur  also  iu  abundance  in 
Hcly  Umd,  upon  the  coaat  of  Northumberland,  where  there  is  a 
\h4  of  MaK-itone,  that  b  thickly  planted  with  them.  By  the  sailors 
on  flat  island,  they  art  considered  as  a  preservative  from  drowning, 
and  thetefere  sou^  alter  with  eagerness. 

Lbtcr  also  gives  an  accoimt  of  glossopetrss,  or  shark's  teeth  i 
lihM  occur  hi  conMeraM«  quaiility  in  the  Isle  of  Sheppey,  and  in 
a  quarry  near  Malton  f.  These,  indeed,  ought  rather  to  be  reckoned 
among  bones  than  shelb ;  but,  in  niineralogicaA  collections  (pro- 
hs^ly  OB  aeconat  of  their  siae),  they  are  Bsoaily  put  along  with 


To  the  same  indefctigaMe  conchologist,  we  owe  an  aecoant  of  the 
tAroitesy  or  starMStone ;  sdso  a  specks  of  aoophyte,  consistmg  of 
linw^sloBe ;  whieh  he  fbimd  deposited  in  beds  of  day,  in  the  Yovk- 
shiK  wsMst- 

At  KcatKng,  in  Pclfhsbire,  there  b  a  bed  of  oysteri-slieNs,  lymg 
oviT  ohalk  (a  eirenmscance  by  no  means  <!ommoa).  This  bed  b 
two  feet  thick,  and  b  covered  by  the  following  beds:  1.  ckiy;  f. 
Mldfa-eaMh ;  S.  sand;  4.  red  day  Ibr  bricks,  which  constitutes  the 
bed  at  Ae  snrflioe  of  the  earth.  The  oy«ler*dieUs  are  very  brittle, 
and  coBsbt  entirdy  of  catf>onate  of  liBie.  Probably,  though  Dr. 
Brewer^  to  whom  we  owe  the  account,  Bniies  nb  aiention  of  the 
dituButasiee,  dll  the  anknal  meMbrane  Which  fredi  oystcNshelb  con- 
tai^  had  disappeared.  Thb  b  usually  the  case  with  shdb,  when 
tNBMl  fin  rfttkllar  situations,  and  b  the  catne  of  their  briCfletaess  i 

At  Broughton,  in  Lincolnshire^ there  are  two  quarries,  contuning 
skandance  of  fresh*water  shelb.    These  shelb  occur  in  a  blue  ston^, 


■^^ 


•  PhiL  TimiM.  167S.  toI.vUI.  p.  6181. 
t  Phil.  Tfant.  Ii75.  toL  U.  p.  874. 
X  Phil.  Trmos.  187&.  vol.  is.  p.  874. 
S  PhU.  Tnnt.  1700.  toI.  uii.  p.  464. 
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whicb  Dt  la  Prymc,  ti^  whom  wc  owe  ihe  account,  cooodves  to 
Itave  been  feimerly  in  the  state  of  claj^  aod  to  have  become  gm- 
dually  induiated.  The  shelb  are  peGtiaites»  ecfami,  coiiehitBB»  aowie 
pieces  of  eonl«  and  shells  of  tbe  fresb-water  muscle,  probably  the 
roya  roargaritifera  *• 

About  a  mile  from  Reculver,  in  Kent,  tbeie  occurs  a  bed  of  sbeUs» 
consisting  entirely  of  white  conchites,  and  very  brittle.  This  bod  is 
twelve  feet  thick,  lies  in  a  greenish  saodr  and  cootams  here  and  there 
in  it  pieces  of  wood  t. 

The  cliff  at  Harwich,  at  the  side  of  Ihe  eotfance  of  the  river  is 
about  fifty  feet  high,  and  consists  of  mnd.  In  this  sand  am  feuml  a 
great  variety  of  shells.  Mr.  I>ale  has  given  us  a  catalogue  of  tbem, 
to  the  number  of  twenty.elght.  The  following  are  the  mmws  of 
genera  which  he  found,  according  to  the  method  of  Lister,  at 
that  time  generally  followed :  tea  species  of  bocdna,  two  of  oocUec^ 
one  neritar  one  turbo,  one  pecten,  one  anricularia,  seven  pectuocoU, 
four  conchas,  one  trigonella  {• 

On  digging  a  moorish  pasture,  in  Northamptonshire^  abundance 
of  snail  and  river  shells  were  found.  The  digging  was  not  coptimicd 
farther  than  three  feet :  but  thej  proportion  of  shells  always  in-i 
creased  the  lower  down  they  got.  The  experiment  was  tried  over  a 
considerable  extent  of  ground,  with  the  same  effect.  The  shells 
found,  dbtmguished  by  thdr  Listerian  names,  were,  buoctmmi  ezi. 
guum,  cochlea  umbilicata,  c<^lea  citrini,  and  common  striped  nail 
shell.  The  river  shells  were,  periwmkle  of  three  wreaths,  ami  a 
periwinkle  of  five.  Fresh  shells,  of  the  same  species,  are  still  fMmd 
in  Ihe  neighbouring  peat  soil§.  The  preceding  account  is  by  no 
means  satislactory ;  it  is  probable,  that  the  place  examined  had  bees, 
at  some  precedmg  period^  overflowed  with  water,  and  the  shelb  left 
mixed  with  the  mud  and  mnd,  after  the  retreat  of  Ihe  water. 

There  is  a  species  of  petrifiiction  distmgubhed  by  the  name  of 


•  Pbil.  Tnm.  1100.  toI.  xzii.  p.OTT.  T%»  bums  of  Um  iheUs,  given  la 
tbc  text,  are  XUter't.  ft  is  not  easy  to  acconpeny  these  aaoiet  wilh  the 
Unoaan  ■yaooymn ;  at  De  Pryme  emuacnlct  oaly  geoeia  |  aad  docs  aol 
▼encare  to  give  speclHe  aamc^ 

f  Stephen  Gray.    Phil.  Traai,  ITOl.  vol.  zxii.  p.  709. 

J  Phil.  Traafc  1104.  vol.  xxlv.  p.  I5«8. 

^  Morton.    PhU.  Traak  lioa.  vol.  xxfiif.  p.  8810. 
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leteajlcf  I  ufually  cjlindricalj  or  conical ;  aonietioics  conttiniog  a 
hoilov  imdciUy  iKvided  ioto  conqNurtmenU ;  flomctUDes  not*  Tiic; 
are  often  of  coosideiable  length,  consist  of  carbonate  of  lime,  and  are 
knad  imbedded  in  chall,  sand.$tone,  sand,  and  clay.  Considerable 
doubts^  respecting  tbeir  nature,  were  entertained  by  miueralogbts. 
Di  CoaU  endeavours  to  prove,  that  they  are  not  petrifactions,  but 
aerdy  minerals,  which  have  accidentally  assumed  a  particular 
shaped  But  Mr.  Baker,  junior,  described  two  belemnites,  from  a 
cfaaik-pit,  near  Norfolk;  having,  the  one,  an  oyster-shell,  and  the 
ethcff  two  of  those  vermicoli  commonly  found  on  sea^ells,  attached 
to  it*  Hence  he  infers,  with  considerable  probability,  that  the  be. 
kmnitet  themselves  are  marine  productions  f.  Mr.  Piatt  examined 
the  aolgect  with  much  attention,  and  has  shewn,  in  a  very  convincing 
flnaner,  that  the  bdcmnites  are  real  marine  petrifactions.  He  has 
mdcied  it  probable,  that  they  constitute  a  specie  of  nautilus;  and, 
on  that  snppostition,  has  explained  their  formation  in  a  satisfactory 
■mnoert.  The  belemnites  occur  very  frequently  in  the  coarwr 
kinds  of  marble  |  and  may  be  often  seen,  of  considerable  siae,  in  old 
amble  chimney-pieces.  To  the  belemnites  may  be  referred  another 
similar  petrifaction,  the  arikoceraiiieh  which  occurs  likewise  in 
marble  | ;  and  which  is  found  at  Kelwick,  near  Fulham||. 

Mnch  curious  information,  respecting  the  occurrence  of  shells 
Hi  the  minenil  kingdom,  has  been  lately  given  to  the  public,  by  La 
Marfce,  and  by  Cuvier,  and  Brogniartf  •  These  two  last  philoso* 
phcrs  have  given  a  most  interesting  description  of  the  structere  of  the 
country  round  Paris ;  and  have  drawn  some  curious  inferences  from 
the  alternate  occurrence  of  fresh  and  sa1t»water  shells^  in  different 
beds.  Mr*  Parkinson  has  given  a  similar  account  of  the  soil  round 
Lmdon**;  a  subject,  not  so  interesting  as  the  country  round  Paris, 
from  the  different  nature  of  the  beds ;  but  still  possessed  of  consi* 
dciable  interest  and  importance. 

3.  Bonef  •    The  bones  of  animals,  both  sea  and  land,  occur  also 

^  PhIL  Tmat.  1147.  voL  iliv.  p.  907. 
t  Phil.  Tram.  1148.  vol.  zlv.  p.  508. 
I  Ml.  Trant.  1764.  vol.  liv.  p.  38. 
(  Wright.    Phil.  ThuM.  1755.  vol.  zlix.  p.  ero. 
t  HiMeL    PhIL  ThuM.  1738.  toI.  1.  p.  OOS. 
f  Bee  the  AniMlet  4e  MoMMKl'Hist.  Nat  pawte. 
••  TkaamctioM  of  Che  Gcoioaical  Society  of  UBdoa,vaLi^ 
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fo  coDsidenible  quanfiiy  in  the  toitienii  kitigdom ;  thmigli  lliir  <(6»i- 
iitj  is  by  no  tteam  eooqMlnMe  to  diMt  of  AeRs  aw)  soopibytcs. 
Bones  are  seltfoifl  pctri6e<l ;  fitr  they  stfll  retain  (Heir  phospliate  of 
Kme,  wfaieh  conitittites,  in  some  measnre,  tiieir  distitfgtrishiiig  cha- 
racter. But  they  hare  undergone  a  greai  change ;  for  most  com- 
monly (though  not  always)  they  are  dtatitute  ef  their  g«*hKkious 
and  cartilaginous  constitaent^  and  a^pi^cisety  in  the  same  staf^  as 
if  they  had  been  exposed  to  a  ttd  htac  in  die  open  ah*.  TAe  facts 
respecting  mineral  bonesj  detftil^d  ha  the  TianaactfonSy  possess  oon^ 
siderable  importance. 

The  Head  and  horns  of  an  unkmMni  species  of  stag^  mtth  Mrger 
than  any  European  spteies^  is  Ibttdd  ibundantlylundisr  ground  m 
Ireland,  usually  in  a  kmd  of  nari,  Ihi  one  it  these  skeletons^ 
measured  by  Molhieux,  the  Mt^,  in  i  Mraight  Itoe,  Amn  the  tip 
of  one  Horn  to  that  of  ahcitH^,  #i8  nt^lVtl  feet.  Tte  horns  were 
both  pdbated.  Molinifiur  ecf6diS9td^  that  these  skdfetont  belonged 
tb  the  American  moose  deer*.  But  Ptonant  has  shown^  that  it 
difiers  in  various  particnhuv  ft<mk  the  head  and  hoUdl  of  the  moose ; 
and  that  it  belongs  to  a  spiecies  of  dRter  unknown  in  tiie  livfc  state, 
and  probably  extinct. 

The  bones  of  elephants  have  bden  Ibttttd,  at  vatious  tiiil^  scat- 
tered over  most  parts  of  Europe;  a  fact  which  has  pusaled  nattemtists 
considerably,  because  I  he  clhnatfe  b  at  present  too  cold  for  these 
animals ;  and  their  remains,  of  course,  seem*to  indicatb  sbtte  change 
in  the  natuiie  of  tile  earth,  or,  at  least,  bk  the  diihates.  Mudi  light 
has  been  thrown  upon  this  obscure  subject,  by  the  aualomical  know- 
ledge of  the  Hunters,  and;  of  late,  by  the  iudefiitigable  f  labours  of 
Cuvier.  These  philosophers  have  demtoustfated,  that  vkrfous  bottes, 
considbred  at  flr«t  as  belonging  tb  eleptiants;  certelnly  belong  to  an 
animal  totally  ^different  fh>m  any  species  df  elephant  at  pi^»ent 
known.  Cuvier  has  constituted  this  animal  a  {ieculiar  genus,  and 
more  species  of  it  than  one  s(eem  fbrmerly  to  have  existkl ;  though 
the  whole  genus  appears  to  have  been  extinct,  from  a  very  remote 
period.'  Still,  however,  it  can  searcely  be  doubted^  that  (be  bones 
of  real  elephants  are  occasionally  diig  up  io  various  parts  of  Eu- 
rope. The  following  examples  are  recorded  in  the  Philosophical 
Transactions. 


•  PhiL  Tram.  1797  voL  xls.  p.  469. 
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« 

The  A^lMmi  df  m  ^nohnNMM  ^cfpfmlit,  Mftnch  is  conceited  to  baye 
been  tfMlf^«foar  feet  bigh^  v^at  found  in  White  sami  at  tbe  bottom  of 
a  moontaio  in  Thuringia  \  Four  elephants*  teetb  #^te  dug  up  in 
filmland.  Tbey  were  found  about  four  feet  und^r  ground,  near  a 
small  brook  whith  divides  the  counties  of  C^van-aiid  Monaghan  f. 
Tbe  tusk  of  tn  eli»phant  ^fras  du)^  up  at  the  ^nd  of  Ora^>.inn-lane, 
London^  and  another  in  lAolthattiptonfthire,  together  with  a  grinder 
of  the  same  enormous  animal  t.  The  bones  of  an  elephant  were 
Ibund  nnder*grouiid  ill  the  Isle  of  Slieppey  on  the  sea  coast.  They 
speedily  fell  to  powder  when  exposed  to  the  air,  but  their  sice  and 
shape  bad  been  premusly  ascerttifaied  §.  Sir  Hatis  Soane  endea- 
tomt  to  prove,  and  his  proofii  are  pretty  convincing,  that  the  bones 
of  supposed  giants,  found  in  varions  parts  of  t!ie  world,  and  de- 
scribed  by  diftreut  authors,  were  iti  reality  efepbatits'  bones  ||. 

Near  the  riter  Ohio,  ia  America,  at  a  place  caHed  the  Great 
BuAlo  Lick,  a  great  number  of  bortes  belongitig  to  some  enortnonn 
aoiilials  were  discovered  at  Cn>gi)an  IT.  These  wtre  at  f^t  supposed 
to  be  elephants'  bones.  But  Mr.  John  Hunter,  having  examinedjthe 
tceffaj  pronounced  them  to  belong  to  a  carnivorous  animal.  Dr. 
Hunter  published  a  dissertation  on  thfe  subject,  founded  chiefly  on 
hb  brother's  observations**,  and  since  that  time  they  have  been  ad- 
Bitted  to  belong  t^  some  enormous  unknown  animaJ,  and  tlie  name 
noaifROlA,  applied  to  the  bones  of  a  large  animal  found  in  Siberia, 
has  been  a|:^lied  to  them.  Cli#l^r  has  ^own  that  the  American 
and  Siberian  mammoth  belong  to  different  species.  Some  years 
ago  a  complete  sktieton  of  the  Anlerican  mammotli  was  exhibited 
in  London  by  Mr.  Picale. 

A  vaA  cdliection  of  fowl  Inmes  hate  faNsen  foimd  intberock  of 
Oibraltiir.  They  w^re  conceived  to  be  bumaa  bones;  bot.  Dr. 
Hoater  having  eimriided  them,  demoasttated  that  they  baloriged 
loaqaadrapedtt- 

•  Tikitael.  Phn.  TVaas.  l€97.  vol.  abb  p.  757. 

t  Neville  add  MoUdouuk.    Pbil.  Timoa.  ni6»  vol.  xiix.  p.  367  and  370. 
X  Slosne.    Phil.  Trans.  1788.  vol.  zjuv.  p.  457. 
^  Jacob.    Phil.  Trans.  1754.  vol.  zlviU.  p.  66S. 
I  Phil.  Traoi.  ti'i^.  vol.  xikw.  p.  497. 
I  PhiL  Trans.  1767.  vol.  Ivii.  p.  464* 

•  *  Phil.  Trans.  1766.  vol.  Mli^  p^U. 
ft  PhiL  Trans.  1770.  vol.  hu  p.414i 


154  OF  PKTRIFACTIONS  AMD  FOSSILS. 

A  Stag's  bead  and  horns  were  fioimd  at  Matlock,  Derbjrshire,  on 
a  rock  whidi,  from  the  descriptioo  of  it  given  by  Mr,  Baiker*  seentt 
to  be  cakareous  tuffii*. 

In  the  mountain  of  St.  Peter,  near  Maettricht«  were  found  in  the 
year  1770,  abundance  of  fossil  bones,  which  Camper  showed  to  be* 
long  to  a  kind  of  physeter  f  •  A  splendid  work  was  afterwards 
published  on  these  bones  by  Foja«  de  St.  Fonde. 

4»  Artifidal  Fossils.  There  are  few  parts  of  Europe  m  which 
these  are  not  to  be  occasionally  met  with :  but  they  are  peculiarly 
frequent  in  those  countries  which  were  at  one  time  subject  to  the 
Roman  yoke;  and  chiefly  from  the  paved  and  durable  roads  which 
were  so  generally  struck  out  from  one  station  to  another.  Hence 
Great  Britam  is  singularly  rich  in  reliques  of  this  description,  and 
especially  in  Norfolk,  Hampshire,  Lincolnshire,  and  Yorkshire: 
while  in  Italy,  whole  streets  and  even  towns  have  been  laid  open  to 
the  view  of  the  antiquary,  aHer  having  been  buried  for  conturies 
and  nearly  cbyliads  of  years  beneath  the  rubbish  of  lava,  pumice, 
stones,  and  other  volpanic  materials. 

Of  the  more  curious  of  these  subterraneous  discoveries^  we  shall 
now  proceed  to  offer  a  few  examples  in  regular  order. 

SECTION  II. 
FOSSIL  PLANTS. 

1.  On  Smbttnanean  Trtu  in  Marshes  hrdering  on  ihe  Thatms^ 
By  ihe  Riv.  Mr.  HriUiam  Derhum. 

Abovt  the  year  1706,  there  happened  an  inundation  at  Dagcn- 
bam  and  Havering  marshes,  in  Essex,  by  a  breach  in  the  Thanes 
walU  at  an  citraordinarily  high  tide ;  and  by  means  of  the  great 
violence  of  the  water,  a  large  channel  was  torn  up^  or  passage 
for  the  water,  of  one  hundred  yards  wide,  and  twenty  feet  deep  in 
some  places ;  in  some  more,  some  less.  By  which  means  a  great 
munber  of  trees  were  laid  bare,  that  had  been  buried  there  numy 
ages  before. 

The  trees  were  all  of  one  sort,  excepting  only  one,  which  was  a 


•  not  Tran.  1716.  v«l.luv.p.SS9. 
t  Phil.  Tnuis.  naa.  vol  Ixxvi.  p.  44S. 
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laifc  oA,  with  the  greatest  part  of  its  bark  oo,  and  some  of  it  heads 
aad  roots,  Tlie  rest  of  the  trees  are  by  most  persons  taken  to  be  yew ; 
hnl  a  very  ingenious  gentleman  convinced  me  they  might  more  pro. 
bably  be  some  other  wood,  as  alder,  which  grows  plentifully  by  otur 
fresb*watcr  brooks,  or  else  hornbeam ;  but  1  rather  incline  to  the 
opUoQ  of  its  being  alder ;  the  grain  of  the  wood,  and  manner  in 
which  the  boughs  grow,  &c.  mudi  resembling  that  of  alder,  more 
than  hombeaai. 

By  lying  so  long  under^ground,  the  trees  are  become  black  and 
hard^  aad  their  fibrrs  are  so  tough,  that  one  may  as  easily  break  a 
wire  of  the  same  slae,  as  any  of  them.  They  maintain  this  tough- 
ness, if  the  wood  be  kept  dry.  But  by  diyiug,  the  trees  become 
aadccd,  and  very  flawy  within,  but  look  sound  outwardly,  and  with 
diflicalty  yield  to  wedges.  But  for  the  trees  lying  in  the  marshes, 
which  are  covered  every  flood,  and  laid  bare  every  ebb,  in  a  short 
time  they  became  very  rotten. 

Tliere  is  no  doubt  but  those  trees  grew  in  the  place  where  they  now 
lie;  and  that  in  vast  multitudes,  as  they  lie  so  thick  upon,  or  neag 
each  other,  that  in  many  places  we  could  step  from  one  to  another. 
And  there  is  great  reason  to  think,  that  not  only  the  marshes,  which 
are  now  overflown,  which  are  about  a  thousand  acres,  are  stored  with 
those  subterraneous  trees,  but  also  all  the  marshes  along  by  the  river 
side,  for  several  miles :  for  we  discover  these  trees  all  along  the 
Thames  side,  over  against  Rainham,  Wennington,  Purfleet,  and 
other  places :  and  in  the  breach  that  happened  at  West-ThontKk, 
about  seventeen  years  earlier,  they  were  washed  out  in  as  great  num* 
bets  and  of  the  same  kind  of  wood,  as  those  found  lately  in  Dageo* 
ban  and  Havering  Levels. 

last  trees  are  of  different  sizes ;  some  above  a  foot  diameter, 
less.  As  I  was  rowed  in  a  boat  along  the  channel,  1  met  with 
two  of  the  less  sort,  standing  upright,  in  the  same  posture  in  which 
they  grew;  their  tops  just  above  low-water,  and  their  bottoms,  at 
least  the  bottom  of  the  channel,  at  sixteen  feet  deep.  We  endea- 
voared  to  draw  them  out,  but  could  not  do  it  with  all  our  strength. 
They  seemed  to  be  about  two  inches  diameter  in  their  trunk,  had 
some  of  their  boughs  on,  were  dead,  and  probably,  being  young  and 
light,  escaped  the  force  of  what  threw  the  other  more  large  and  un- 
wieldy ones  down.  Mo^t  of  the  trees,  that  I  met  with,  had  their 
roots  on,  and  many  of  them  their  boughs,  and  some  a  part  of  their 
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bark.  Tbei^  wils  oiAy  one  that  I  perceived  hud  any  signs  of  tbe  9Xt, 
mnd  its  he^d  had  been  lopped  off. 

As  I  pissed  the  channel  which  the  water  had  torn  up,  I  couM  see 
all  along  the  shore  vast  numbers  of  the  stumps  of  those  subterra- 
neous trees,  remaining  in  tlie  very  same  postate  in  which  they  grew , 
^ith  their  roots  running  some  down,  some  bmnchhig  and  spreading 
about  in  the  earth,  as  trees  growing  in  the  earth  commonly  do. 
Some  of  those  stumps  I  thought  had  signs  of  the  axe,  and  most  of 
them  w«re  flat  at  top,  as  if  cut  off  at  tlie  surface  of  the  earth :  but 
being  rotten  and  battered,  I  could  not  fully  satisfy  myself,  whether 
t^  trfces  had  been  cut  or  broken  off. 

Hie  soil  in  whieb  all  those  trees  greit,  was  a  bhick  oozy  eartb, 
full  of  the  roots  of  reed ;  on  the  surface  of  which  ootx  eartb  the  trees 
lay  prostrate,  and  over  them  a  covering  of  grey  mould,  of  the  same 
colour  and  consistence  with  the  dry  sediment  or  mud,  which  the  wa- 
ter leaves  behind  it  at  this  day.  This  covering  of  grey  earth  is  abont 
sei^en  or  eight  feet  thick,  in  some  places  twelve  feet  or  more,  in  some 
less ;  at  which  depths  the  trees^  generally  lie.  Tbe  trees  lay  in  no 
kind  of  otflef,  but  some  this  way,  some  that  way,  and  many  of  tlieni 
adross;  only  id  one  or  two  places  I  observed  they  lay  more  ordetly, 
with  their  heads  for  the  most  part  towards  the  north,  as  if  they  had 
be^'n  blown  dow^  by  a  southerly  wind,  which  exerts  a  pretty  conside. 
rabfe  force  on  that  shore. 

As  to  the  age  in  which  those  trees' were  interred,  it  is  bant  to  de- 
termhie.  Many  think  they  have  lain  in  that  state  ever  since  Noah's 
flood.  But  though  1  have  not  the  least  doubt  but  that  at  this  day 
there  are  many  remains  of  the  spoils  of  that  deluge,  even  in  the 
fiighest  mountains^  yet  I  rather  think  these  trees  to  be  the  ruins  of 
some  later  age,  occasioned  by  sotfne  extraordinary  inundations  of 
the  river  Thames^  or  by  some  storms,  which  blow  sharply  on  this 
shore.  As  for  extraordinarv  inundations  of  the  Thames,  there  is  at 
this  day  a  mark,  ^hich  if  occasioned  by  an  inundation,  must  have 
been  that  of  a  prodigious  one,  beyond  any  ever  known  to  have  hap* 
pened  in  that  river ;  whicli  is  a  bed  of  shells,  if  not  of  a  khid  of 
ih^rble  too,  lying  across  the  highway  on  the  descent  near  Stiffbrd- 
bridge,  gomg  to  S.  Okendon.  Below  this  bed  of  shells,  at  above 
fifty  or  sixty  yards  distance,  in  the  bottom  of  the  valley,  runs  a 
brook,  tbtit  empttes  itself  into  the  Thames  at  Purfleet,  about  three 
miles  froih  thence ;  whidi  brook  ebbs  and  flows  With  the  Thames, 
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bat  not  at  anj  certain  height,  by  reason  of  mills  •tandJAg  on  it ;  but 
above  a  |>relty  high-water  in  the  brooks  the  aurfrce  of  tbe  bed  of 
shells  lies  more  than  20  Ceet  perpendicular.  GooseqiKenf Ijr  if  this  bed 
of  shells  was  reposited  in  that  place  by  an  inuadatioii  of  tbe  Thames. 
it  mast  be  such  as  would  have  drowned  a  vast  deal  of  the  adjacent  coun* 
try,  and  have  overtopped  the  trees  near  the  river»  in  West^Tborrocky 
Dagenham^  and  the  other  marshes,  and  probably  by  that  m  eans 
overturn  them. 

For  had  these  trees  been  left  tliere  by  that  d«lttge/  we  should  not 
fiod  the  bed  of  earth,  in  which  they  gisew,  so  entire  and  undistuiiied, 
as  it  manifestly  is  at  this  day,  a  spongy,  light,  oozy  soil»  full  of  ^ceed- 
roots,  and  of  much  less  specific  gravity  than  tlie  atriitiMu  aboKe  iU 
Whereas  I  can  from  experiments  affirm,  that  in  thfee  pl^es  wbete  i 
have  tried  it,  the  strata  are  in  a  surprising  manner,  gradually  speci* 
fically  heavier  and  heavier,  the  lower  and  lower  they  lie. 

As  to  the  manner  how  these  trees  came  to  be  lutemd,  I  iake  it 

to  be  from  the  gradual  increase  of  the  mud,  or  aediment,  whieii 

every  tide  of  theTlrames  left  behind  it.  I  presume  those  trees  migbt 

be  thrown  down  before  the  walls  or  banks  were  made,  that  now 

keep  the  Thames  out  of  the  marshes;  and  then  they  were  covered 

every  tide.  And  as  they  lay  thick,  and  near  each  other  on  the  ground, 

they  would  soon  gather  .a  great  deal  of  the  Pediment,  and  be  soon 

covered  with  it.    And  after  the  Thames-walls  were  made,  every 

breach  in  tbem,  and  inundation^  would  leave  great  quantities  of  so* 

diment  behmd  it ;  as  I  by  a  troublesome  eaperiment  found,  in  gOf 

bg  over  some  of  the  marshes,  soon  after  the  late  breach*  wheae  P 

found  the  mud  generally  above  my  shoes,  and  in  many  places  aboivc 

my  knees.    And  it  is  a  practice  among  us,  of  which  we  have  divers 

nstances,  that  where  a  breach  would  cost  more  lo  atop,  than  tbe 

lands  overflown  will  countervail,   to  leave  the  lands  to  the  mercf 

of  the  Thames ;   which  by  gradually  growing  higher  and  higher, 

by  tlie  additions  of  sediment,  will  in  time  shut  out  life  water  of  4iic 

river,  all  except  the  highest  tides.  And  these  lands  they  call  aaltings^ 

when  covered  with  grass;  or  ehie  they  become  reed?f;rounds,  &c* 

That  it  was  the  sediment  of  the  Thames  that  buried  thei9e4raes, 
b  further  manifest  from  what  was  said  before,  of  the  likeness  of  tbe 

0 

earth  above  them,  in  all  respeicts,  to  the  sediment  the  river  now  lets 
fall,  when  dry :  which  may  be  observed  to  consiwt  of  many  distysd 
layera ;  some  ^  of  an  |i^h  thick,  some  less,  and  some  scarcely  V  of 
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an  inch ;  ail  wbicb  several  layers  are  dovblless  the  several  quaotitici 
wWch  everj  tide  ieft  behind  ft.  This  sedimeut,  when  dried  by  the 
sua  and  wind»  becomes  tough  and  bard,  and  looks  like  a  grey  lapis 
scissilis,  or  slate,  divbibie  into  many  plates  or  la}ers.  And  perhaps 
we  may  ascribe  the  couforiuatioa  of  slate,  Muscovy-glass,  and  other 
such  laminated  concretions,  to  alike  work  of  nature,  by  adding  new 
byersof  such  petrifactions,  and  particles,  ds  the  fossil  is  formed  of. 
I  presume  there  will  be  no  doubt,  but  that  ihe  subterraneous 
wood  receives  its  blackness  from  vitriolic  juices  in  the  earth*  If  any 
should  doubt  it,  f  have  tried  the  experiment,  and  find  that  alder, 
wood,  whether  green  or  old,  becomes  blackish,  much  of  tlie  same 
colcNir  as  the  wood  above  mentioned,  in  a  solution  of  copperas. 
Which  is  not  only  an  argument,  that  the  blackness  of  the  wood  b 
owing  to  vitriol,  but  also  that  the  wooid  is  alder,  or  some  such-like 
wood,  that  will  become  black  with  vitrid :  for  I  am  informed  that 
all  subterraneous  wood  is  not  black,  particularly  fir.  I  have  also 
tried  hornbeam  since,  after  the  same  niamier,  and  find  that  also  be* 
comes  black,  as  the  alder  does, 

IPhil.  Trans.  1712] 

* 

2.  On  a  Smimarime  Fmresi  in  HaffieU  Chace,  Yorkshire.    By  ihe 

Re¥.  Abraham  De  ia  Pryme. 

Tub  famous  levels  of  Hatfield  Chace,  in  Yorkshire,  were  the 
largest  chase  of  red  deer  that  King  Charles  the  First  had  in  all 
England,  containing  in  all,  above  180,000  acres  of  land,  about 
half  of  which  was  yearly  drowned  by  vast  quantities  of  water.  Tliis 
being  sold  to  one  Sir  Cornelius  Verniuiclen,  a  Dutchman,  he  at 
length  eftctually  dischased,  dramed,  and  reduced  it  to  constant 
arable  and  pasture  grounds,  and  at  the  immense  labour  and  ex* 
pence  of  above  400,000  /.  In  the  soil  of  all,  or  most  of  the  said 
1  W,000  acres  of  land,  of  which  90,000  were  drained,  even  in  the 
bottom  of  the  river  Ouse,  and  in  the  bottom  of  the  adventitious  soil 
of  all  Marshland,  and  round  about  by  the  skirts  of  the  Lincoln- 
shire Would,  unto  Gainsburg,  Bautry,  Doncaster,  Balu,  Snaith 
and  HoMen,  are  found  vast  multitudes  of  the  roots  aud  trunks  of 
trees  of  all  sizes,  great  and  small,  and  of  most  of  the  sorts  that  this 
island  either  formerly  did,  or  that  at  present  it  does  prodifce;  as 
fin^  oaks,  birch,  beech,  yew,  thorn,  willuw,  ash,  ftc.  the  roots  of 
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>U  or  nott  of  which,  stand  io  the  soO  in  their  natural  positioN,  at 
tUek  as  ever  thej  could  grow,  as  the  trunks  of  most  of  them  lye  by 
their  pcoper  roots.  Most  of  the  hirge  trees  lie  along  about  a  yard 
from  thdr  roots»  (to  which  they  evidently  beiongedt  both  by  their 
sitoatiottj  and  the  sameness  of  the  wood,)  with  their  tops  com* 
OMNily  north-east ;  though  indeed  the  smaller  trees  lie  almost  erery 
way,  across  the  former,  some  over,  and  others  under  them ;  a 
third  part  of  all  being  pitched  treea^  or  firs,  som^  of  which  are  30 
yards  in  length  and  upwards,  and  sold  for  masts  and  keels  for  ships* 
Oaks  have  been  found  of  20,  80^  and  3d  yards  long,  yet  wanting 
many  yards  at  the  small  end ;  some  of  which  have  been  sold  for  4, 
•,  10^  and  15  /.  a  piece;  they  are  as  black  as  ebony,  and  very 
durable  In  any  service  they  are  put  to*  As  for  the  ashes,  it  is 
eommouly  observed,  that  the  constituent  parts  of  their  texture  are 
so  dissolved,  that  they  become  as  soft  as  earth,  and  are  commonly 
cat  in  pieces  by  the  workmen's  spades,  which,  as  soon  as  flung  up 
into  the  open  air,  crumble  mto  dust ;  but  all  the  rest,  even  the  wil* 
lows  themselves,  which  are  softer  than  ash,  preserve  their  sub* 
stance  and  texture  entire  to  this  day.  I  have  seen  some  fir  trees, 
that  as  they  have  laid  all  along,  after  they  were  fallen,  have  shot 
ap  fairge  branches  from  their  sides,  which  have  grown-up  to  the 
bulk  and  height  of  considerable  trees. 

It  is  very  observable,  and  manifestly  evident,  that  many  oi  those 
frees  of  all  sorts  have  been  bnmt,  but  especially  the  pitch  or  fir 
tiecs^  soBM  quite  through,  and  some  all  on  a  side;  some  have 
been  foniid  chopped  and  squared,  some  bored  through^  others  half 
split  with  fairge  wooden  wedges  and  stones  in  them,  and  broken 
ase-hcads,  somewhat  like  sacrificing  axes  m  shape,  and  all  thb  in 
such  places,  and  at  such  depths,  as  could  never  be  opened,  since 
the  destruction  of  this  forest,  till  the  time  of  the  drainage.  Near  a 
large  root  in  the  parish  of  Hatfield,  was  foumi  8  or  9  coins  of  some 
of  the  Roman  emperors,  but  exceedingly  consumed  and  defiiced 
wkh  time ;  and  it  is  very  observable,  that  on  the  confines  of  this 
low  country,  between  Bumingham  and  Brumby  in  Lincolnshire,  are 
levend  great  hiUs  of  loose  sand,  under  which,  as  they  are  yearly 
worn  and  Mown  away,  are  discovered  many  roots  of  large  firs, 
with  the  mafiu  of  the  axe  as  fresh  upon  them,  as  if  they  had  but 
been  cot  down  only  a  few  weeks;  at  I  have  often  with  pleasure  seen, 
liaxle  nuts  and  acorns  have  frequently  been  found  at  the  bottom 
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of  the  soil  of  tlioie  levels  ^d  moon,  and  wfaoAs  bwMs  of  £r4ree 
•liples,  or  conee,  in  large  (juantities  to^ttier ;  and  at  the  very 
bottom  of  a  new  river  or  draio,  (akpost  100  jards  wide»  and  4  or 
&  mUes  loRgy)  were  foiuid  old  trees  squared  aod  cut,  raiU,  sloops^ 
bars,  old  lioks  of  ehaioi,  hor^-Jieads,  an  old  axe,  sioinhewhat  like 
a  LaUle-axe,  two  or  tbn;e  coins  of  the  emperor  V<e9|>aaifui»  oue  of 
i^hicb  I  ba«^e  seen  in  tlie  liauds  of  Mf .  Cornelius  Lee  of  Hatfield, 
with  the  emperor's  iiead  on  one  side,  aod  a  spread  epigk  on  tbe 
oth(er ;  but  what  is  more  remarkable  is,  that  tlie  very  ground  at  tbe 
bottom  x>f  the  river,  was  found  in  some  places  to  lie  in  ridgies  and 
farrowSi  thereby  showing  that  it  had  been  ploughed  and  tilled  ia 
firmer  days. 

My  friend  Mr.  Edward  Canby  told  me  that  about  50  years 
ago,  ander  a  great  tree  in  thu  parish  wa^  found  an  old  liishiooed 
Imfe,  with  a  halt  of  a  sery  hard  black  sort  of  wood,  which 
had  a  ctip  of  copper  or  brass  on  this  .ope  end,  and  a  hoop  of  tbe 
same  metal  on  the  other  end,  wliece  the  blade  went  into  it. 
He  also  found  an  oak  tree  within  bb  moors,  40  yards  along,  4  yards 
diametriciAy  thick  at  the  grea^  «nd,  8  yards  and  a  foot  in  the 
middle,  and  9  yards  over  at  the  small  end ;  so  that  by  moderate 
oompntatioBf  the  tree  seems  to  have  been  as  long  again.  At  an* 
other  time  he  found  a  fir-tree,  36  yards  long,  besides  its  compiHed 
length,  which  might  well  be  1^  yards  more.  So  that  there  has 
been  exceedingly  great  trees  in  these  levels ;  and  what  is  also  very 
strange,  about  50  years  i^o,  at  the  vsery  bottom  of  a  turfpit,  ibfife 
was  found  a  man  lyii^  at  Mi  length,  with  hb  head  ^j^pon  Jiis  aim, 
as  in  a  common  posture  of  sleep,  whose  skio  being  tinned  as  it 
were  by  Mie  moor  water,  preserved  his  shape  eptire,  k^t  within*  his 
flesh,  fttd  most  .of  bis  bones  were  co^symed. 

To  illustrate  and  render  more  intelligible  this  strange  subject  of 
subtsrmoeotts  irees,  we  may  herp  advert  a  little  to  wiiat  hm  been 
observed  in  other  pliiecs  and  countries.  Camden  and  others  have 
loM  vs»  and  it^is  a  very  common  and  well  known  thjjoig*  that  most 
of  the  gwat  morasses,  miMMSf  fens,  and  bogt>  w  Somenetshire, 
Chf4ure,  Ivanoashire,  Westmordand,  Yorkshire,  StafibnWure,  JUn- 
colnshire,  and  olbiy  oounties  in  bigllMid,  .are  full  fit  the  roots  and 
trunks  of  large  Irees,  most  of  which  fire  pit^  or  /Br,  fwd  that  tiiey 
have  the  same  posiiiens  and  impraS9ioiis.of  the  6r(e  jind  W*  9^  tbe^i, 
ad  those  abovMncBlioned, 
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irith  aoaie  kavet  of  aquatic  phints.  The  lenuuDs  of  these  trees 
weie  still  stMuMng  on  their  roots ;  while  the  Irunks  of  the  greater 
part  lay  scattered  on  the  ground,  in  every  poiisible  direction.  The 
bark  of  the  trees  and  roots  appeared  generally  as  firesh  as  when  they 
were  growings  in  that  of  ^he  birches  particularly,  of  which  a  great 
quantity  was  found,  even  the  thm  silvery  membfanes  of  the  outer  skin 
•were  disoemable.  The  timber  of  all  |iinds,  on  the  coatnury,  was  de« 
comiKMed  and  soft,  in  the  greatest  part  of  the  trees ;  in  sOme  how* 
.ever  it  wasiirm,  eqieeially  in  the  knots.  The  people  of  the  countiy 
have  often  found  among  them  very  sound  pieces  of  timber,  ^t  to  be 
.employed  for  several  economical  purposes. 

The  sorts  of  wood  which  are  still  distinguishable,  are  bird),  fir, 
and  oak.  Other  woods  evidently  exist  in  these  blets,  of  some  of 
which  we  found  the  leaves  in  the  soil ;  but  our  present  knowledge  of 
the  coinparative  anatomy  of  timbers^  is  not  so  far  advanced  as  to 
affi»d  us  the  means  of  pronouncing  with  confidence  respecting  their 
species*  In  general,  the  trunks^  branches,  and  roots  of  the  decayed 
trees,  were  consfalerably  flattened ;  which  is  a  phenomenon  observed 
in  the  8aitarbi?ind  or  fossil  wood  of  Iceland,  and  which  Scheuchzer 
semaiked  also  in  the  fossil  wood  found  near  the  kike  of  Thun,  in 
Switaerland.  The  soil  to  which  the  trees  ace  affixed,  and  in  which 
they  grew,  is  a  soft  greasy  day ;  but,  for  many  inches  above  its  sur- 
fiMse,  the  soil  is  entirely  composed  of  rotten  leaves,  scarcely  distin* 
gnishable  to  the  eye,  many  of  which  may  be  separated,  by  putting 
the  soil  in  water,  and  dexterously  and  patiently  using  a  spatula,  or 
Unnt  knife.  By  this  method,  I  obtained  some  perfect  leaves  of 
ilex  aqoifoliuro,  which  are  now  in  the  herbarium  of  Sir  Joseph 
Banks;  and  some  other  leaves  which,  though  less  perfect,  seem  to 
belong  to  some  species  of  willow.  In  this  stratum  of  rotten  leaves, 
we  Goold  also  distiiiguish  several  roots  of  arundo  phragmites. 

These  islets,  according  to  the  most  accurate  information,  extend 
at  least  twelve  miles  m  length,  and  about  a  mile  in  breadth,  op- 
posite Sutton  shore.  Th^  water  4vithout  them,  towards  the  sea, 
generally  deepens  suddenly,  so  as  to  form  a  steep  bank.  The  chan- 
nels between  the  several  islets,  when<the  blets  are  dry,  in  the  lowest 
ebbs  of  the  year,  are  from  four  to  twelve  feet  deep ;  their  bottoms 
are  clay  or  sand,  and  their  direction  is  generally  from  east  to  west. 
A  well  dug  a  Sutton,  by  Joseph  Searby,  shows  that  a  moor  of  the 
same  OjUure  is  found  under-ground,  in  that  part  of  the  cojuntry,  ajt 
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the  depth  of  sisteeo  feet ;  coniequentijy  very  nearly  on  the  same 
level  wkb  that  which  constitutes  the  islets.  The  dk^KMition  of  the 
strata  was  found  to  be  as  follows: 

Cky  •  •  .  .  •        16  feet 

Moor»  similar  to  that  of  the  islets     •      from  3  to  4  ditto 
Soft  moor^  like  the  scowerings  of  a  ditch  bottom, 

mixed  with  shells  and  silt  ^  .20  ditto 

Marly  clay  -  •  -  .  1  foot 

Chalk  rock  w  •  •       from  1  to  a  feet 

Clay  •  «  -  V  .        31  yards 

Gravel  and  water;  the  vrater  has  a  chalybeate  taste. 
In  order  to  ascertain  the  course  of  this  subterraneous  stratum  of 
decayed  vegetables,  Sir  Joseph  Banks  directed  a  boring  to  be  aaade, 
in  the  6dds  belonging  to  the  l^oyal  Society,  in  the  parish  of  Mable^ 
thorpe.  Moor,  of  a  similar  nature  to  that  of  8earby*8  well*  and  of 
the  isletSk  was  found,  very  nearly  on  the  same  level,  about  four  feet 
thick,  and  under  it  a  soft  day. 

The  whole  appearance  of  Uie  rotten  vegetables  we  observed,  per. 
fectl>  resembles,  aocordii^  to  the  remark  of  Sir  Joseph  Banks,  the 
moor  which|  in  Blfinkeney  feq,  and  in  other  parts  of  the  East  fen  in 
Lincolnshire,  is  thrown  up  in  the  inaking  of  banks ;  barks,  like  those 
of  tbe  birch  tree,  being  there  also  abundantly  found.    This  moor 
extends  over  all  the  Lincolnshire  fens,  and  has  been  traced  as  fer  as 
Peterborough,  more  than  sixty  miles  to  tbe  South  of  Sutlon.    On 
the  north  side,  the  moory  islets,  according  tckihe  fishermen,  extend 
as  fer  as  Gripnsby,  situated  on  the  qouth  side  of  the  month  of  the 
Humber;  and  it  is  a  remarkable  circumstance,  that  in  tlie  large 
tracts  of  low  lands  which  lie  on  the  south  banks  of  that  river,  a  little 
above  its  mouth,  there  is  a  subterraneous  stratum  of  decayed  trees 
and  shrubs,  exactly  like  thpse  we  observed  at  Sntton ;  pafticuiarly 
at  Axholme  isle,  a  tfnct  of  ten  miles  in  length,  by  five  in  breadth ; 
and  at  Hatfield  chase,  which  comprehends  one  hundred  and  ei^ty 
thousand  acres.    Diigdale*  has  long  ago  made  this  observation,  in 
the  first  of  these  places ;  and  De  la  Pryme  t  in  the  second.    Tbe 
roots  are  there  likewise  standing  in  the  places  where  they  grew; 
the  trunks  lie  prostrate.    The  wood4  are  of  the  same  species  as  at 

*  HUtury  of  Emlmnkinf  ubA  Draioiiif^  chap.  87* 
f  Phil.  Trans.  voL  zxii.  p.  980. 
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thramlk  tbit  tew  country,  aoon  ihwuf  d  them  gp^  aad  turned  it  into 
a  tei||eiiki^  and  gnte  origin  lo  the  great  turf  moor^  that  are  henBb 
by  tlie  firatioiis  and  workings  of  the  waters,  the  precipitation  of  ter. 
lestffial  natter  from  them,  the  consumption  and  patiefiictioo  of  de» 
cajfcd  boughs  and  branches^  and  the  vast  increase  of  thick  water  mos^ 
which  wonderfully  flourishes  and  grows  upon  such  rotten  groundai 
Whkh  even  now  since  the  drainage,  and  smce  that  the  country  is 
kid  dry  for  many  miles  round  about,  yet  for  ail  that,  are  so  turgid 
with  water,  and  so  soft  and  rotten,  that  they  will  scarcely  bear  men 
to  walk  upon  them* 

Hence  it  i^  that  old  Boman  coins»  old  Roman  axe-heads.  Sec*  have 
been  found  near  those  roots  and  trees,  that  lie  at  the  bottom  of  these 
MMors  and  letels;  Hence  it  is,  that  in  all  these  grounds  are  found 
great  numbers  of  trees  that  are  burned,  some  in  two,  and  some 
itngthwine,  others  hewn  and  chopped.  Hence  it  is,  that  they  lie 
their  own  roots,  with  their  tops  uorth-^ast.  Hence  it  is  that 
of  the  greatest  trees  are  found  with  their  roots  on,  and  others 
as  they  have  lakl  all  along  have  had  branches  growing  out  of  their 
sides,  to  the  thickness  and  height  of  considerable  trees.  Hence  it  n 
that  both  the  day  and  moor  soil  of  the  country,  is  in  some  places 
two  or  three  yards  higher  than  it  was  formerly,  by  the  growing  up 
of  the  same,  and  the  daily  warp  that  the  rivers  cootiuttally  cast 
IncieoOf  &c« 

But  to  return ;  as  the  Romans  were  the  destroyers  of  this  great 
fbicst,  so  were  they  likewise  of  all  those  others  that  formerly  grew 
on  the  low  countries  of  Cheshire,  Laocashire,  Yorkshire,  lincohiip 
sUie,  Staffordshire,  Somersetshire,  Sfiu  and  also  of  the  very  conn* 
tries  bcfcre-mentioned  beyond  sea,  where  sucli-like  tners  are  found. 
Bat  as  the  Roimns  were  not  much  in  Wales,  the  Isle  of  Man,  nor 
Ireland,  so  it  cannot  be  supposed  that  they  cut  down  their  woods ; 
but  yet  others  did :  for  HoUinshed  and  others  of  otir  historians  tell 
us,  that  Edward  the  First  not  bemg  able  to  get  near  the  Welch  to 
fight  tfacm,  liy  theur^continttance  and  skulking  in  boggy  woods,  com* 
■anded  them  all  to  be  detroyed  by  fire  and  the  axe  t  and  I  doubt 
aotat  all  but  that  ih^  roots  and  trees,  before-mentioned  by  Cam* 
bicosis  in  Pembiwkeshire,  were  the  relics  of  some  iSf  those  thaf 
were  then  dcstro^ftd :  and  as  for  those  in  Man  and  other  islands* 
they  have  all  been  cut  down  in  time  of  war,  and  have  lain  till  they 
wete  grown  over  with  the  soil  of  the  neighboiiriag  ground   s  ;and  as 
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for  those  that  are  found  in  the  bogs  of  Ireland,  several  of  our  histo« 
lians  expressly  say»  that  Henry  the  Second,  when  he  conquered  if, 
cut  down  all  the  woods  that  grew  on  the  low  countries  there,  the 
better  to  secure  his  conquest  and  possession  of  it,  to  keep  the  coun- 
try in  a  settled  |)eace,  and  to  disarm  the  enemy,  who  comnioply 
trusting  to  such  advantages  are  apt  to  rebel.  I  will  only  add,  that 
it  is  a  very  common  thing  for  generals  and  armies,  even  to  this  very 
day,  to  destroy  all  the  woods  that  grow  upon  advantageous  places, 
anc  fastnesses,  in  an  enemy's  country,  if  thty  intend  to  keep  it ;  and 
that  they  always  do  it  with  fire  and  axe. 

[Piil.  Tr0ms.  1701.] 

3.  On  the  C^use  of  Fassit  VegttahUi ;  wUh  Renuvrh  os  the  pre- 
ceding^    By  Joseph  Correa  de  Serra,  L.L*D,  F.R.S*  J.S, 

It  was  a  common  report  in  Lincolnshire,  that  a  large  extent  of 
islets  of  moor,  situated  along  its  coast  and  visible  only  at  the  lowest 
ebbs  of  the  year,  was  chiefly  composed  of  decayed  trees.  Theie 
islets  are  marke«l  in  MitchelFs  chart  of  that  coast,  by  the  name  of 
clay  huts;  and  the  village  of  Huttoft,  opposite  to  which  they  prio. 
cipally  lie,  seems  to  have  derived  its  name  from  them*  In  the  month 
of  September  I796, 1  went  to  Sutton,  on  the  coast  of  Lincohisliire, 
in  company  with  Sir  Joseph  Banks,  to  examine  their  extent  and  na- 
ture. The  19th  of  the  month,  being  the  first  day  after  the  equinoc- 
tial full  moon,  when  the  lowest  ebbs  were  to  be  expected,  we  went 
in  a  boat,  at  half  past  twelve  at  noon,  and  umn  after  set  foot  upon 
one  of  the  largest  islets  then  appearhig.  Its  exposed  surface  was 
about  thirty  yards  long,  and  twenty*five  wide,  ^hen  the  tide  was  at 
the  lowest.  A  great  number  of  similar  islets  were  visible  round  us, 
chiefly  to  the  eastward  and  southward ;  and  the  fishermen,  whose 
authority  ou  this  point  is  very  competent,  say,  that  similar  moors 
are  to  be  found  along  the  whole  coast,  from  Skegness  to  Grimsby, 
particularly  oflT  Addlethorpe  and  Mablethorpe.  The  channels  di- 
viding the  islets  were,  at  the  tune  we  saw  theiu,  wide,  aad  ^i  vanous 
depths ;  the  islets  themselves  ranging  generally  from  east  to  west  in 
their  largest  dimension* 

We  visited  them  again  hi  the  ebbs  of  the  20th  and  21st;  and* 
though  it  geneially  did  not  ebb  so  far  as  He  expected,  we  could 
DotwithstanJi'ng  ascertam,  that  they  consisted  almost  entirely  of 
roots,  trunks,  branchesi  and  leaves  of  trees  and  shrubs^  ioterinixed 
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IRMmI  in  the  sand,  md  the  oftks  in  the  clay ;  and  I  have  observed 
fh«  same  in  mnldludes  of  places  of  these  commons.     « 

Thus,  as  all  those  ^at  and  stately  trees  flourished  here»  and  com* 
posed  one  of  the  largest  and  most  beautiful  forests  in  all  the  country ; 
so  iu  the  next  place,  I  shall  enquire  how  it  came  to  be  destroyedi 
and  for  what  reasons  and  causes  it  was  so.  All  this  may  be  known 
by  searching  into  the  ancient  Roman  writers  and  historians :  who 
frequently  tell  ns,  when  their  armies  and  generals  pursued  the  wild 
Britons,  that  they  always  fled  into  the  fastnesses  of  miry  woods  and 
low  watery  forests^  Cauar  himself  confesses  the  same,  and  says, 
that  Cassibelen  and  his  Britons,  afler  their  defeat  passed  the 
Thanes,  and  fled  into  such  low  moralises  and  woods,  that  there 
was  no  possibility  of  following  them.  We  also  finil  that  the  stout 
nation  of  the  Silures  did  the  same,  when  they  were  set-upon  by 
Ostdrios  and  Agricola.  The  like  did  Venutitis  kiii^  of  the  Brigantes, 
who  fled  into  the  great  woody  morasses  of  Ihis  country,  and  per- 
haps into  those  very  same  that  formerly  overspread  these  levels. 
And  Heiodian  plainly  telis  us,  that  it  was  the  custom  of  the  wild 
Bfitons  to  keep  in  the  fenny  bogs  and  thick  marshy  woods;  and 
when  opportunity  ofiered,  to  issue  oot  anH  fail  upon  the  Romany, 
who  were  at  length  so  plagued  with  them,  that  they  were  forceA  to 
issue  out  orders  for  tlie  destroying  and  cutting  down  of  all  the  woods 
and  forests  iu  Britain,  especially  of  all  those  that  grew  upon  low 
grounds  and  morasses.  This  order,  1  think,  is  mentioned  in  Vo« 
piscus ;  and  that  they  were  thereupon  accordingly  cut  down,  b  evi- 
dent from  many  writers^  who  tell  US|  that  when  Suetonius  Pauiinua 
conquered  Anglesea,  he  cut  down  all  the  woods  there.  Galen  tells 
as  that  the  Romans  kept  their  soldiers  continually  employed  in 
cutting  down  woods,  draining  marshes  and  fens,  and  in  paving  bogs. 
It  is  also  manifest,  that  they  not  only  did  this  themselves,  but  also 
imposed  the  same  heavy  task  on  captive  Britons ;  for  Galgacus,  in 
hii  speech  to  his  soldiers,  tells  them,  that  the  Romans  made  slaves 
of  tbem,  and  wore  out  theur  bodies  in  cutting  down  woods,  and  in 
clcansiii^  bogs,  amidst  a  thousand  stripes  and  indignities;  and 
Dioii  Cassius  tells  us,  that  the  emperor  Severus  lost  60^000  of  hb 
men  in  n  few  years  time,  in  cutting  down  the  woods,  and  cleansing 
the  fens  and  morasses  of  the  country. 

Now  all  that  has  been  said,  may  I  think  suflkiently  prove,  that 
the  Birnftffpff  were  the  deslroyets  of  all  those  great  woods  and  forests, 

U9 
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which  we  now  find  under^ground  in  the  bottoms  of  moon  nnd  bogi ; 
and  that  they  actually  weie  in  thb  part  of  the  countiy,  and  de- 
stroyed this  great  and  beautiAil  one»  of  stately  firs,  that  ovenpnad 
all  those  vast  levels*  and  the  country  round  about,  I  come  now 
more  particularly  to  show  and  prove. 

The  common  road  of  the  Romans  out  of  the  aoutii  into  the  noitb» 
was  formerly  from  Lindum  or  Lincoln,  to  Segelocum^  or  littfe^ 
Burrow  upon  Trent,  and  from  thence  to  Danum  orDoncaster,  where 
they  kept  a  standing  garrison  of  Crispmian  horse*  A  little  off*  to 
the  east  and  north-east  of  this  road,  between  the  two  last-named 
towns,  lay  the  borders  of  the  great  forest,  which  swarmed  with  wild 
Britons,  who  were  oontmually  sallymg  out,  and  retreating  into  it 
again,  intercepting  their  provisions,  taking  and  destroying  their  car- 
riages, killing  their  allies  and  passengers,  and  disturbnig  their  gar* 
risons ;  which  at  length  so  enraged  the  Romans,  that  they  were  re- 
solved to  destroy  it ;  and  that  they  might  do  the  same  more  efectu- 
ally,  as  well  as  the  more  easily,  they  marched  with  a  gieat  army, 
and  encamped  on  a  large  heath  or  moor,  not  fiir  from  Knaingly* 
(as  appears  by  their  fortifications  still  to  be  seen  there)  where  it  is 
probable  that  a  great  battle  ensued,  for  hard  by  is  a  little  town  called 
OsHrfield.  Now  as  the  (alter  part  of  the  word  is  never  used  to  be 
added  to  any  other,  but  where  there  has  been  a  battle ;  so  the  former 
seems  to  inform  us  what  Roman  general  it  was  that  commanded,  to 
wit,  the  famous  Ostorius,  whom  all  the  Roman  historians  assure  us 
was  in  those  parts..  But  who  got  the  victory  is  not  directly  men* 
tipned,  though  no  doubt  it  was  the  valiant  Romans,  who  besides 
the  multitudes  of  the  Britons  they  dew,  drove  the  rest  back  into  the 
great  forest  and  wood,  that  covered  all  this  low  country.  Where* 
upon  the  Ronuiiis,  that  they  might  both  destroy  it  and  the  enemy 
the  easier,  took  the  opportunity  of  a  strong  south-west  wind,  and  set 
great  fires  tlierein,  which  taking  hold  of  the  fir-trees,  burned  like 
pitch,  and  consumed  immense,  numbers  of  them;  and,  when  the  fiie 
had  done  what  mischief  and  executkm  it  could,  the  Romans  brought 
their  army  nearer,  and  with  whole  legions  of  captive  Britons  chopped 
and  cut  down  most  of  the  trees  that  wero  yet  left  standing,  leaving 
only  hero  and  then  some  large  ones  untouched,  as  monuments  of 
their  fury ;  which  bemg  destitute  of  thesuppwt  of  the  under-wood^ 
and  of  their  neighbouring  trees,  were  easily  overthrown  by  'atrting 
winds.    All  which  trees  fidling  cross  die  rivers  that  fiwmeriy  lan 
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Oireldas  Cambrensis  tells  us,  that  in  King  Henry  the  2d*8  daysi 
bj  the  force  of  extraordinary  stonnsy  the  sands  were  so  niuch  driven 
off  the  sea-shore  in  Pembrokeshire,  that  under  them  were  dis* 
covered  great  nombers  of  roots  and  trunks  of  trees  In  their  natural 
positions,  with  the  strokes  of  the  axe  as  freshupon  them,  as  if  they 
had  been  cut  down  only  yesterday,  with  a  very  black  earth,  and 
some  blocks  like  ebony.  And  the  like  were  discovered  also  at 
Neiqiall,  lu  the  same  county,  in  ISpO*  and  in  Cardiganshire,  and 
B  other  places  since. 

Dr.  Plot  mentions  the  like  roots  and  trees,  found  in  Shebben* 
Pool,  the  old  Pewitt.Pool,  and  at  Layton,  and  other  places  in 
Staftrdahire  i  and  from  their  natural  situations  he  rightly  con- 
dudes,  that  they  certainly  grew  there. 

Dr.  Leigh,  in  his  history  of  Cheshire,  observes,  that  in  draining 
Martin  Heer,  there  was  found  multitudes  of  the  roots  and  trunks 
of  large  pitch  trees,  in  their  natural  positions,  with  great  quantities 
of  their  cones,  and  8  canoes,  such  as  the  old  Britons  sailed  in ;  and 
in  another  moor  was  found  a  brass  kettle,  beads  of  amber,  a  small 
nill'Stoiie,  the  whole  head  of  a  hippopotamus,  and  human  bodies 
entire  and  oncornipted,  as  to  outward  appearance.  Many  places 
too  of  the  soil  of  Anglesea  and  Mann,  as  also  of  the  bogs  of  Ir^and, 
are  likewise  full  of  roots  and  trees. 

As  to  other  countries,  Verstegan  tells  us,  that  in  many  places  of 
the  moors  and  morasses  of  the  Netherlands,  large  fir-trees  are  com- 
monly found,  with  their  tops  lying  to,  the  north  east,  just  as  they 
dp  in  the  levek  of  Hatfield-chase.  And  Helmont  mentions  the 
Peel  there,  a  moss  more  than  g  miles  broad.  Also  M.  De  la  Per 
says,  that  trees  and  roots  are  also  frequently  found  in  the  low 
grounds ;  and  In  the  levels  and  morasses  of  France,  Switzerland, 
and  Savoy.  And  lastly,  Rammaszini  assures  us,  that  in  the  terri- 
tories of  Modeua,  which  are  several  miles  long  and  broad,  and  at 
present  a  most  fruitful  dry  country,  though  in  the  time  of  the 
Cttsats  it  was  nothing  but  a  great  lake,  are  fbuud  at  30,  40,  and  50 
ftel  deep,  the  soil  of  a  low  marshy  country,  full  of  sedge,  reeds, 
shhibs,  roots,  trees,  nuts,  ears  of  com,  leaves  of  trees,  branches  and 
bou^s  oi^  oaks,  elms,  walnuts,  ashes,  willows,  and  the  veiy  frees 
themselves,  some  broken,  some  whole,  some  standing  upright,  some 
lying  at  then:  length,  &c.  with  old  coins  of  the  Roman  emperorS| 

VOL.  II.  as 
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old  marbles  and  stones  squared,  cut,  canred  and  wioni^t  witk  the 
luinds  of  men,  SiCm 

But  now,  seeing  that  we  find  roots  and  trees,  with  other  things 
that  are  common  to  these  levels,  not  only  there,  but  also  in  other 
countries,  it  yet  remains  to  inquire,  how  all  this  comes  to  pass^ 
and  what  reasons  and  causes  can  be  given  for  it.  I  know,  that 
most  men  are  for  referring  all  this  to  Noah's  flood.  But  if  so,  how 
comes  it,  that  the  trees  and  their  roots  lie  so  near  each  other^  and 
why  lengthwise,  from  south  west  to  north  east  ?  Why  some  of  them 
burnt,  others  chopped,  some  split,  others  squared,  and  some  bored 
through  ?  Why  the  soil  at  the  very  bottom  of  a  large  river  lie  in 
ridge  and  furrow,  and  why  are  the  coins  of  the  Roman  en^ieiors 
found  in  those  places,  &c.  1  For  me,  I  humbly  conceive,  that  aU 
those  trees  grew  in  the  very  places  where  they  are  now  found,  both 
in  this  country  and  elsewhere.  Against  which,  1  know  of  only  two 
objections  of  any  consequence.  I  •  That  Caesar  expressly  says»  that 
no  fir-trees  in  his  time  grew  in  Britain.  But  thb  is  nothing  at  all 
f o  the  purpose  :  for  those  trees  that  are  called  firs  by  the  vulgar, 
from  their  near  conformity  and  likeness  to  that  tree,  are  well  known 
by  all  learned  men,  by  the  redness,  the  resinous  nature  of  the  wood, 
the  gracile  cones  hangiug  downwards,  &c.  to  be  the  true  pitch-tree, 
of  which  there  are  such  great  plenty  in  Norway,  Sweden,  and  other 
countries  of  the  north,  and  of  which  there  are  whole  woods  at  this 
very  day  in  Scotland,  and  upon  a  hill  at  Wareton,  in  Stefibrdshure, 
they  grow  wild  to  the  present  time.  Also  in  an  old  deed  relating  lo 
thb  very  chace,  fir.trees  or  bushes  are  mentioned  as  growing  here 
and  there,  about  300  years  since. 

2.  That  those  sorts  of  trees  grow  always  on  high  mountains  and 
rocks,  and  never  thrive  on  such  low  grounds  and  morasses,  as  these 
are,  where  we  now  find  them  buried.  But  though  they  do,  la  all 
cold  countries  of  the  north,  thrive  best  on  the  hardest  rocks  and 
mountains,  yet  are  they  sometimes  seen  even  large  and  plentiful  in 
the  low  morasses  of  Liefland,  Courland,  Pomerania,  and  other 
countries  thereabouts ;  and  in  the  low  forests  and  woods ;  for  the 
truth  is,  that  these  stately  trees  chiefly  delight  to  grow  in  a  sandy  soil ; 
and  if  it  lie  never  so  high,  or  never  so  low,  there  they  will  grow,  and 
there  it  is  natural  to  them.  It  was  lately  observed  in  digging  the 
pit  of  a  great  decoy  in  these  leveb,  that  the  roots  of  the  firs  aiwavs 
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or  rather  the  extremity  of  the  upper  jaw-bone,  two  feet,  the  breadth 
of  the  skull»  where  largest^  was  a  foot. 

The  two  Jioles  near  the  roots  of  the  horns,  that  look  like  eyes  were 
not  so,  (for  these  were  placed  on  each  side  the  head  in  two  ample 
cmvities),  but  were  large  open  passages^  near  an  inch  in  diameter  iR 
the  forehead  bone,  to  give  way  to  great  blood-vessels  that  here  issue 
forth  from  the  head,  and  pass  between  the  surface  of  the  horn,  and 
the  smooth  hairy  skin  that  covers  them  whilst  they  are  growing, 
(which  is  commonly  called  the  velvet)  to  supply  the  horns  with  suf- 
ficient nourishment,  while  they  are  soft,  and  till  they  arrive  at  their 
liill  magnitude,  so  as  to  become  pierfectly  hard  and  solid. 

It  is  not  to  be  questioned,  but  these  spacious  horns,  like  others  of 
the  deer  kind,  were  naturally  cast  every  year,  and  grew  again  to 
their  full  sixe  in  about  the  space  of  four  months :  for  all  species  of 
deer,  yet  known,  certainly  drop  their  horns  yearly,  and  with  us  it  is 
about  March,  and  about  July  following  they  are  full  grown  again* 
And  this  probably  owing  to  the  same  cause  that  trees  annually  cast 
their  ripe  fruit,  or  drop  their  withering  leaves  in  autumn;  that  is, 
because  the  nourishing  juice  is  stopped,  and  flows  no  longer ;  either 
on  the  account  that  it  is  now  deficient,  being  all  spent,  or  that  the 
hollow  passages,  which  convey  it,  dry  up,  so  that  the  part  having  no 
longer  any  communication  with  them  must  of  necessity  by  degrees 
terer  firom  the  whole. 

Another  such  head,  with  both  the  horns  entire,  was  found  some 
years  since  by  one  Mr.  Van  Delure,  in  the  county  of  Clare,  buried 
ten  feet  under  ground  in  a  sort  of  marl.  And,  in  the  year  1^1, 
Miyor  Folliot  told  me,  that  digging  for  marl  near  the  town  Bally. 
flfiickward,  not  fiir  from  Ballyshannon,  in  the  county  of  Fermanagh, 
he  found  buried,  ten  feet  under  plain  solid  ground,  a  paur  of  this 
sort  of  boms,  which  he  keeps  still  in  his  possession.  In  the  year 
l684,  two  of  these  heads  were  dug  up  near  Turvy,  within  eight  mijes 
of  Dublin.  Not  long  since,  a  head  4of  this  kind,  with  its  homs^ 
was  found  near  Portunmy,  the  house  of  the  earls  of  Clanricarde^ 
seated  on  the  river  Shannon,  ip  the  county  of  Galway.  And  to  my 
knowledge,  within  less  than  twenty  years,  above  twenty,  I  might 
safely  say  thirty,  pair  of  such  horns  have  been  dug  up  in  several 
places  of  this  country,  all  found  by  accident ;  and  we  may  well  sup- 
pose vast  numbers  still  remain  undiscovered ;  so  that  doubtless  thia 
creature  was  formerly  common  in  Ireland^  and  an  indigenous  ant* 
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inal,  not  peculiar  to  any  territory  or  province,  bat  unii^enally  met 
with  in  all  parts  of  the  kingdom.  We  may  also  reasonably  gather, 
that  they  were  not  only  common  in  thb  country,  but  that  they  were 
a  gregarious  animal,  or  such  a  sort  of  creature  as  afiect  naturally 
keeping  together  in  herds ;  several  of  tliese  heads  being  found  within 
a  small  compass* 

That  these  heads  should  be  constantly  found  buried  in  a  sort  of 
marl,  seems  to  intimate,  as  if  marl  was  only  a  soil  that  had  been  for- 
merly  the  outward  surface  of  the  earth,  but  in  process  of  time,  f>emg 
covered  by  degrees  with  many  layers  of  adventitious  earth,  has  by 
lying  under-ground  a  certain  numbeir  of  ages;  acquired  a  peculiar 
texture,  consistence,  richness,  or  maturity,  that  gives  it  the  name  of 
marl ;  for  we  must  needs  allow  that  the  place  where  these  heads  are 
now  found,  was  certainly  once  the  external  superficies  of  the  ground ; 
otherwise  it  is  hardly  possible  to  conceive  how  they  should  come 
there.  And  that  they  should  be  so  deep  buried,  as  we  at  present 
find  them,  appears  to  have  happened  by  their  accidentally  fklling 
where  it  was  sof^  low  ground  ;  so  that  the  horns,  by  their  own  con. 
siderable  gravity,  might  easily  make  a  l>ed,  where  they  settled  in 
the  yielding  earth ;  and  in  a  very  long  course  of  time,  the  higher 
lands  being  by  degrees  dissolved  by  repeated  rains,  and  waslied  and 
brought  down  by  floods,  covered  those  places  that  vrere  situated 
lower  with  many  lasers  of  earth:  for  all  high  grounds  and  hHls,  un- 
less they  consist  of  rock,  by  this  means  naturally  lose  a  little  every 
year  of  their  height ;  and  sometimes  leusibiy  become  lower  even  io 
OBC  age. 

How  this  khid  of  animals,  formerly  so  common  and  numeroos  iu 
this  country,  should  now  become  utterly  lost  and  extinct,  deserves 
our  consideration.  Some  have  been  apt  to  imagine  that  ttiey  were 
destroyed  by  the  deluge  in  Nidi's  time.  But  it  is  not  pitobable  that 
such  a  slight  and  porous  sulistance  as  these  boftis  could  be  preserved 
entire  from  the  time  of  that  flood,  ft  is  indeed  more  likely  tbatjhis 
animal  might  be  destroyed  here  by  some  epidemic  distemper,  or 
pestilential  murrain. 

it  remains  that  we  inquire,  what  species  of  anttnal  it  was  to  wfaidi 
these  enormous  hgms  bt*longed.  It  b  an  opink>n  generally  received 
that  they  t>elonged  to  the  alche,  elcfae,  or  elenda,  and  tberefote 
they  are  usually  called  elks*  horns.  But  they  are  quhe  dtflerent 
from  these,  both  in  shape  and  in  sixe,  tad  cannot  by  any  meaita  be- 
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vegetables,  are  found  near  the  surface ;  and  in  botb^  these  superior 
materials  cover  a  very  deep  stratum  of  bluish  or  dark -coloured  clay, 
unmixed  with  extraneous  bodies.  On  both  sidesj  they  are  the  lower- 
most part  of  the  soil,  existing  between  the  ridges  of  high  lands*,  on 
their  respective  sides  of  the  same  narrow  sea.  These  two  countries 
are  certainly  coeval ;  and  whatever  proves  that  maritime  Flanders 
has  been  for  many  ages  out  of  the  sea,  must,  in  my  opinion,  prove 
also,  that  the  forest  we  are  speaking  of  was  long  before  that  time  de- 
stroyed, and  buried  under  a  stratnm  of  soiK  Now  it  seems  proved, 
from  historical  records,  carefully  collected  from  several  learned  mem- 
bers of  the  Brussels  academy,  that  no  material  change  has  happened 
to  the  lowermost  part  of  maritime  Flanders,  during  the  period  of 
the  last  two  thousand  years  t* 

I  am  therefore  inclined  to  suppose  the  original  catastrophe  which 
buried  this  forest,  to  be  of  a  very  ancient  date ;  but  I  suspect  the 
inroad  of  the  sea  which  uncovered  the  decayed  trees  of  the  islets  of 
Suttoo,  to  be  comparatively  recent.  The  state  of  tiie  leaves  and  of 
the  timber,  and  also  the  tradition  of  the  neighbouring  people,  con* 
cur  to  strengthen  this  suspicion.  Leaves  and  other  delicate  parts  of 
plants,  though  they  may  be  long  preserved  in  a  subterraneous  situ- 
ation, cannot  remain  uninjured,  when  exposed  to  the  action  of  the 
waves  and  of  the  air.  The  people  of  tlie  country  believe,  that  their  pa- 
rish cfatirch  once  stood  on  the  spot  where  the  blets  now  are,  and  was 
submerged  by  the  inroads  of  the  sea ;  that,  at  very  low  water,  their  an- 
cestors could  even  discern  its  ruins ;  that  their  present  church  was  built 
to  supply  the  place  of  that  which  the  waves  washed  away;  and  that  even 
their  present  clock  l>elonged  to  the  old  church.  So  many  concomi- 
tant, though  weak  testimonies,  incline  me  to  believe  their  report, 
and  to  suppose  that  some  of  the  stormy  ioundations  of  the  North 
Sea,  which  in  these  last  centuries  have  washed  away  such  large  tracts 
of  land  on  its  shores,  took  away  a  soil  resting  on  clay,  and  at  last 
uncovered  the  trees  which  are  the  subject  of  this  paper. 

[Pfttl.  Trans.  1799] 

•  Thcte  ridges  of  high  land,  both  on  the  British  and  Belgic  side,  must  be 
▼ery  iuailar  to  caeh  other,  since  they  both  contain  parts  of  tropical  plants  in  a 
foiHl  stale*  Cocoa  nafs,  and  fmitsof  the  areca,  an  found  in  the  Belgic  ridge. 
The  petrified  fmits  of  Sheppey,  and  other  Impressions  of  tropical  plants,  on 
this  ride  of  the  water,  are  well  known. 

t  Vide  several  papen  in  the  Brussels  Mdmoires  t  also  Jovrn,  dc  Phyi*  t.  S4^ 
p.401.— Orif, 
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8BCT10N    III. 

Fatiii  Animal  Renudm, 

On  Subterranean  Honu  of  an  enarmaui  iizefrequently  found  in  Ireland^ 

By  Thomas  Molyntux,  M.  D.  F.  R.  S. 

Bt  the  remains  we  have  of  this  auimal,  it  appears  to  have  been  of 
the  genus  cervinum  or  deer  kiud^  and  of  that  sort  that  carries  broad 
or  palmed  homs^  bearing  a  greater  affinity  with  the  buck  or  fallow 
deer,  than  with  the  stag  or  red  deer,  that  has  homs  round  and 
branched  without  a  palm :  this  I  lately  observed,  having  an  oppor* 
tunity  of  particularly  examining  a  complete  head,  with  both  itsborna 
entirely  perfect,  not  long  since  dug  up,  given  to  my  brother  WiUnun 
Molyueux,  as  a  natural  curiosity,  by  Mr.  Henry  Osborn,  of  Dar* 
distown,  in  the  county  of  Meath,  about  two  miles  from  Drogbada^ 
who  wrote  him  the  following  account  of  tl]«  manner  and  place  they 
were  found  in.  ' 

**  1  have  by  the  hearer  sent  the  head  and  horns  I  promised  you ; 
Uiis  is  the  third  head  1  have  found  by  casual  trenchmg  in  my  or- 
chard ;  they  were  all  dug  up  within  the  compass  of  an  acre  of  land, 
and  liy  about  four  or  five  feet  under  ground^  in  a  sort  of  boggy  soil. 
The  first  pitch  was  of  eartli»  tlic  next  two  or  three  of  turf,  and  tlien 
followed  a  sort  of  white  marl^  where  they  were  found :  they  must 
have  Iain  there  several  ages,  to  be  so  deeply  interred." 

I  took  their  dimensions  carefully  as  follows :  from  the  extreme  tip 
of  the  right  horn  to  that  of  the  left,  was  ten  feet  ten  inches  ;  from 
the  tip  of  the  right  horn  to  the  root  where  it  was  fastened  to  the 
head,  five  feet  two  inches  ;  from  the  tip  of  the  highest  branch,  mea- 
suring one  of  the  homs  transverse,  or  directly  across  the  palm,  to 
the  lip  of  the  lowest  branch,  three  feet  seven  inches  and  a  half.  The 
length  of  one  of  the  palms  within  the  branches,  two  feet  six  inches : 
the  breadth  of  the  same  palm,  still  within  the  branches,  one  foot 
ten  inches  and  a  half:  the  branches  that  shot  forth  round  the  edge 
of  each  palm  were  nine  in  number,  besides  the  brow-autlers,  of 
which  the  right  antler  was  a  foot  and  two  inches  in  length,  the  other 
was  much  shorter:  the  beam  of  each  horn  at  some  dkitaoce  fromtlie 
head,  was  about  two  inches  and  six  tenths  of  an  inch  in  diameter, 
or  about  eight  inches  m  circumference ;  at  the  root,  where  it  was 
fastened  to  the  head,  about  eleven  inches  in  circumference.  The 
.  length  of  the  head,  from  the  back  of  the  skull  to  the  tip  pf  the  nose. 
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or  vaaiy  stnta,  evkleolly  belonging  to  modern  formationj  and  have^ 
no  doobt,  been  carried  from  their  oTiginal  place,  and  deposited  there 
by  the  force  of  great  rivers  or  currents,  as  it  has  been  observed  with 
respect  to  the  Mississippi.^  In  many  instances,  however,  these  trees 
and  shrubs  are  found  standing  on  their  roots,  generally  in  low  or 
marshy  places,  above,  or  very  little  below,  the  actual  level  of  the  sea. 

To  this  last  description  of  fossil  vegetables,  the  decayed  trees 
here  described  certainly  belong.  They  have  not  been  transported 
by  currents  or  rivers  ^  but,  though  standing  in  their  native  s6il,  we 
cannot  suppose  the  level  in  which  they  are  founds  to  be  the  saine 
as  that  in  which  they  grew.  It  would  have  been  impossible  for  any 
of  these  trees  and  shrubs  to  vegetate  so  near  the  sea,  and  below  the 
common  level  of  its  water ;  the  waters  would  cover  such  tracts  of 
hind,  and  hinder  any  vegetation.  We  cannot  conceive  that  the  sur* 
hoe  of  the  ocean  has  ever  been  lower  than  it  now  is,  on  the  con* 
traiy,  we  are  led  by  numberless  phsenomena  to  believe,  that  the  level 
of  the  waters  in  our  globe  is  much  below  what  it  was  in  former  pe. 
riods ;  we  most  therefore  conclude,  that  the  forest  here  described 
grew  in  a  level  high  enough  to  permit  its  vegetation ;  and  that  the 
Ibrce,  whatever  it  was,  which  destroyed  it,  lowered  the  level  of  the 
grooad  where  it  stood. 

There  is  a  force  of  subsidence,  particularly  in  soft  ground,  which, 

beii^  a  natural  consequence  of  gravity,  slowly  though  perpetually 

operating,  has  its  action  sometimes  quickened  and  rendered  sodden 

by  extraneous  causes,  for  instance,  by  earthquakes!    The  slow  ef.. 

iteta  of  this  force  of  subsidence  have  been  accurately  remarked  in 

vaanf  places ;   examples  also  of  its  sudden  action  are  recorded  in 

almoat  every  history  of  great  earthquakes.  The  shores  of  Alexandria, 

acconliDg  to  Dolomieu's  observations,  are  a  loot  lower  Ihan  they 

were  in  the  time  of  the  Ptolemies.  Donati,  in  his  Natural  Hbtory  of 

the  Adriatic,  has  remarked,  seemingly  with  great  accuracy,  the  ef* 

fiects  of  this  subsidence  at  Venice  i  at  Pola,  in  Istria ;  at  Lissa,  Bua, 

Tara,  and  Dicio,  on  the  coast  of  Dalmatia.  In  England,  Bor^se  has 

given,  in  the  Phil.  Trans,  vol.  48,  p.  63,  a  curious  observation  of  a 

sttfasideooe,  of  at  least  sixteen  feet,  in  the  ground'  between  Sampson 

and  Trescaw  islands,  in  Scilly.    The  soft  and  low  ground  between 

the  towns  of  Thome  and  Gowie,  in  Yorkshire,  a  space  of  many  miles, 

*  La  C^oudreiiierc  sor  lesPepots  do  Misunippi.  Joum.  de  Phyi,  vol.  21,  pt 
»0.- 
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has  SO  much  subsided  in  latter  times,  that  some  old  meu  of  Tfaorue 
affirmed,  *'  that  whereas  tJiey  could  before  see  little  of  the  steeple  of 
Gowle«  they  DOW  see  the  churchyard  wall*."  The  instances  of  si- 
milar subsidence  which  might  be  mentioned^  are  imiuraerable* 

This  force  of  subsidence,  suddenly  acting  by  means  ot  some  earth- 
quake, seems  the  most  probable  cause  to  which  the  actual  submarine 
situation  of  the  forest  we  are  speaking  of  may  be  ascribed*  It  affords 
a  simple  easy  explanation  of  the  matter;  its  probability  is  supported 
by  numberless  instances  of  similar  events;  and  it  is  not  liable  to  the 
strong  objections  which  exist  against  the  hypothesis  of  the  alternate 
depression  and  elevation  of  the  level  of  the  ocean ;  an  opinion  whkb, 
to  be  credible*  requires  the  support  of  a  great  number  of  proofs,  less 
equivocal  than  those  which  have  hitherto  been  urged  in  its  tkvoor^ 
even  by  the  genius  of  a  Lavoisier)-. 

The  stratum  of  soil,  sixteen  feet  thick,  placed  above  the^  decayed 
trees,  seems  to  remove  the  epoch  of  their  sinking  and  destruction, 
far  beyond  the  reach  of  any  historical  knowledge.  In  Caesar's  ttnie» 
the  level  of  the  North  Sea  appears  to  have  been  the  same  as  in  our 
days.  He  mentions  the  separation  of  the  Wahal  branch  of  the 
Bhine*  and  its  junction  to  the  Meuse ;  noticing  the  then  existing  dis- 
tance  from  that  junction  to  the  sea ;  whicli  agrees,  according  to 
D'Anville's  inquiries,}  with  the  actual  distance.  Some  of  the  Ro* 
man  roads  constructed  by  order  of  Augustus,  under  Agrippa's  ad* 
ministration,  leading  to  the  maritime  towns  of  Belgium*  still  exist* 
and  reach  the  present  shore$.  The  descriptions  which  Boman  an* 
thors  have  left  ns,  of  the  coasts,  ports,  and  mouths  of  rivers,  on  both 
sides  of  the  North  Sea,  agree  in  general  with  their  present  state ; 
except  in  the  places  ravaged  by  the  inroads  of  this  sea,  more  apt, 
frpm  its  form*  to  destroy  the  surrounding  countries,  than  tomcrease 
them* 

An  exact  r^emblance  exists  between  maritime  Flanders  and  the 
.opposite  low  coast  of  England,  both  in  point  of  elevation  above 
the  sea,  and  of  internal  structure  and  arrangement  of  their  soils.  On 
both  siaes,  strata  of  clay,  silt,  and  sand,  often  mixed  with  decayed 

*  Goiigb*8  edition  of  Camden's  Britannia,  t.  3,  p.  35. 

t  M^m.  de  1' Acad.de  Paris,  1789,  p.  351. 

t  D'Anville  Notice  dcs  Ganlet,  p.  461.r— Qrij^. 

^  Nicol.  Bergicr  Hist,  des grands  Chemint  des  Hsnmins.  Ed.  de  Bmselles. 
vol. »,  p.  169.— Orig, 
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Siiittaii*  Roots  of  aquatic  plaota-aod  raeib  are  likewise  mixed  witb^ 
tbcai;  and  tbcjf  are  eovered  by  a  sti^tuiii  of  toipe  yards  of.  soil, 
the  thifkness  of  whicht  though  not  ascertained  witk  exactness  by  the 
above-uMntioiied  observers,  we  may  easily  conceive  to  cofrespoad 
with  th^t  which  covers  the  stratum  of  decayed  wood  at  Sutton»  by 
the  circomstanoe  of  the  roots  being  according  to  Mr.  Riciiardsoirs 
observations  \  only  visible  when  the  water  is  low,  where,  a  channel 
was  cut.  which  has  left  them  uncovered. 

Little  doobt  can  be  entertained  of  the  moory  islets  of  Sutton 
being  a  part  of  this  extensive  subterraneous  stratum,  whicli,  by  some 
inroad  of  the  sea,  has  been  there  stripped  of  its  covering  of  soil.  The 
ideotily  of  the  levels ;  that  of  the  species  of  trees ;  the  roots  of  thetie 
sffixedf  in  both  to  the  soil  where  they  grew ;  aud,  above  all,  the  fla^ 
tcoed  shape  of  the  trunks^  branches,  and  roots,  found  in  th«  islets^ 
which  can  only  be  accounted  for  by  the  lieavy  pressure  of-  a  super- 
induced stratum,  are  sqfiicient  reasons  for  this  opinion.  Such  a 
wide  spread  assemblage  of  vegetable  ruins,  lying  almost  in  the  same 
letel,  and  that  level  generally  under  the  common  mark  of  Iqw.  wa« 
ler,  must  naturally  strike  the  observer,  aod  give  birth  to  the  following- 
queOiuns.  1.  What  is  the  epoch  of  this  destrnction  1  2.  By  what 
igency  wraa  it  e&cted?  In  answer  to  these  question^  I  will  ventuite 
to  submit  the  following  reflections. 

The  foaail  remains  of  vegetables  hitherto  dug  up  in  so  many  parts 
of  the  globe,  are«  on  a  close  inspection,  found  to  belong  to  two  veiy 
diflereat  states  of  our  planet*  The  parts  of  vegetables,  and  their 
iB^nts8iollS•  found  in  mountains  of  a  cotaceoust^  schistous,  or  even 
iMBftiwea  of  a  calcareous  nature^  are  chiefly  of  plants  now  existiQg 
between  the  tropics^  whidi  could  neither  have  grown  in  the  latitudes 
in  which  they  ace  dug  up,  nor  have  been  carried  aod  depo^i^  there 
by  any  of  the  acting  forces  under  the  present  constituiion  of  nature* 
'Die  formntioa  indeed  of  the  very  mountains  in  which  they  are.  buoed* 
sad  the  mUnre  and  disposition  of  the  materials  wUsh  cs^pose 
them,  are  such  as  we  cannot  account  for  by  any  of  .thq.actionsand 
if-actions  which,  in  the  actual  state  of  things»tak«  plaee  on  dm  suiAca 
of  thn  earth*  Wc  most  necessarily  recur  to  that .  period  in.  tlm  ,bis. 
tor)  of  our  planet,  when  the  surfece  of  the  ocean  was  at  least  s<i 
much  above  its  present  level,  as  to  cover  even  the  summits  of  thaie 

•  Phil.  Tram.  v«l.  xiz.  p.  588. — Ori|^. 

-f  AreoaceoMs,  or  mody  i  from  cm,  c*Af ,  Lat.— Kdif« 
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Mcondary  mountains  which  contain  the  remains  of  tropical  plants^ 
The  changes  which  these  ▼egetables  have  sufiered  in  their  substance 
is  almost  total  ;* they  conimonly  retain  only  the  external  configu* 
ration  of  what  they  originally  were.     Sucii  is  the  state  in  which 
tliey  have  been  found  in  Engtand*  by  Llw\d  5  in  France  by  Jessieo ; 
in  the  Netherlands^  b]^  Burtin ;  not  to  m^'iitioii  instances  in  more 
jdistant  countries.    Some  of  the  impressions  or  remains  of  plants 
found  in  soils  of  this  nature^  which  were,  by  more  ancient  and  less 
enlightened  oryctologists,  supposed  to  belong  to  ^0x0^^  actiialiy 
growing  in  tentperate  and  cold  cliniaten,  seem,  on  accur^^ie  i:.vv>ti- 
gallon;  to  have  been  parts  of  exotic  vegetables.    In  fact,  wir.'^hcr 
we  suppose  them  to  have  grown  near  the  spot  where  they  are  found, 
or  to  have  been  carried  thither  from  different  parts,  by  the  force  of 
an  impelling    flood,    it  is  equally  difiicult  to  conceive,  how  or. 
ganised  beings,  which,  in  order  to  live,  require  such  a  vast  dill^rence 
in  temperature  and  in  seasons,  could  live  on  the  same  ^pot,  or  how 
their  remains  could,  from  climates  so  widely  distant,  be  bronght 
together  to  the  same  place,  by  one  conmion  dislocating  cause.    To 
this  ancient  order  of  fossil  vegetables  belong  whatever  retains  m  ve- 
getable shape,  found  fai  or  near  coal  mines,  and,  to  judge  from  the 
places  where  they  have  been  found,  tlie  greater  part  of  the  agatised 
woods.    Bnt,  from  the  species  and  present  state  of  the  trees  which 
are  the  subject  of  this  Memoir,  and  from  the  situation  and  nature 
of  the  soil  in  which  they  are  found,  it  seems  very  clear  that  they  do 
not  belong  to  this  primeval  order  of  Vegetable  rains* 

The  second  order  of  fossil  vegetables,  comprehends  those  whidi 
are  found  in  strata  of  clay  or  sand ;  materials  which  are  tiie  reaalt 
of  slow  depositions  of  the  sea  or  of  rivers,  agents  still  at  work  tto« 
der  the  present  constitution  of  our  planet.    These  vegetable  remains 
are  found  in  such  flat  countries  as  may  be  considered  to  be  of  a  new 
formation.    Their  vegetable  organisation  still  subsists,  at  least  is 
part ;  and  their  vegetable  substance  has  suffered  a  change  only  in 
colour,  smell,  or  consistence;  alterations  which  are  produced  by 
the  develcpement  of  their  oily  and  bitnmmous  parts,  or  by  their 
natural  progress  towards  rottenness.    Such  are  the  fossil  vegetables 
found  in  Cornwall,  by  Boriase ;  in  Essex,  by  Derham ;  in  York- 
shire, by  De  la  Pryme,  and  Riolmrdson;  and  ui  foreign  countries  by 
other  naturalists.    These  vegetables  ane  found  at  diffisrent  depths^ 
;iome  of  them  much  below  the  present  level  of  the  sea|  but  in  clayey 


Olf  P^E^TRlPACTlOKS  AND  tOSSILS*  '377 

Ibttg  to  tlie  same  animal.  Indeed  the  description  of  that  majestic 
honied  animal  in  America,  called  tlie  moose,  or  moose*(leer,  agrees 
sudicie.itly  %%elt  with  it ;  having  the  same  sort  of  pal  mated  horns,  of 
simdar  length  and  breadth,  as  well  as  figure,  and  the  bulk  of  their 
bodies  corresponding  exactly  in  proportion  to  the  wide  spreading  of 
their  horns.  So  that  it  may  be  concluded  that  the  moose  deers  were 
formerly  as  frequent  in  Ireland  as  ihey  are  still  in  the  northern  parts 
of  the  West<»Indies,  New*£ngiand,  Virginia,  Maryland,  and  Canada. 

This  animal  I  find  described  by  Mr.  John  Josselyn  among  hisNew- 
Eogiaod  rarities,  in  these  words:  <*The  moose*deer,  common  m 
these  parts,  is  a  v^ry  goodly  creature,  some  of  them  twelve  feet  high, 
(id  height,  says  another  author  more  particularly,  from  the  toe  of 
the  fore.foot  to  the  pitch  of  the  shoulder  twelve  feet ;  in  its  full 
growth  much  larger  than  an  ox)  with  exceedingly  fair  horns  with 
broad  palmsi  some  of  them  two  fathom  or  twelve  feet  from  the  tip 
of  one  horn  to  the  other.*'  That  isi  fourteen  inches  wider  than  ouia 
was. 

AfM>ther  thus  describes  the  manner  of  the  Indians  hunting  this 
creature :  they  commonly  hunt  the  moose,  which  is  a  kind  of  deer,  in 
the  wmlcr,  and  run  him  down  sometimes  in  half,  or  a  whole  day, 
when  the  ground  is  covered  with  snow,  which  usually  lies  here  four 
feet  deep ;  thf  beast,  very  heavy,  sinks  every  step  as  he  runs,  bi'eaking 
down  trees  as  thick  as  a  man's  thigh  with  his  horns ;  at  length  they 
get  op  with  it,  and  darting  their  lances,  wound  it  so  that  the  crea* 
ture  runs  heavily  on,  till  tired  and  spent  with  loss  of  blood  it  sinks  and 
falk  like  a  ruined  building,  making  the  earth  shake  under  it."* 

There  are  several  things  in  which  Ireland  and  the  West-Indies 
partake  in  common.  For  as  on  the  coast  of  New-England  and  th^ 
island  Bermudas  considerable  quantities  of  ambergris  are  gathered : 
so  on  the  western  coast  of  Ireland,  along  the  counties  of  Sligo,  Mayo, 
Kerry,  and  the  isles  of  Arran,  they  frequently  meet  with  large  parcels 
of  that  precious  substancci  so  highly  valued  for  its  perfume.  Near 
8hgo  there  was  found  one  piece  that  weighed  fifty-two  ounces.  On 
the  outside  it  was  of  a  close  compact  substance,  blackish  and  shining 
like  pitch  ;  but  when  it  was  cut,  the  inside  was  more  porous,  and 
something  of  a  yellowish  colour,  not  so  grey,  close,  and  smooth  as 
the  cleanest  and  best  sort  of  amber,  but,  like  it,  speckled  with  ivhi* 

VOL.  II.  N 
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tish  gniio8»  and  of  a  roost  fr^rantsceot.    Maoj  other  pieces  haTe 

been  there  fouDCl. 

What  sort  of  substance  spermaoeti  b,  and  in  what  pari  of  the  whale 

it  is  fonnd,  physicians  and  naturalists  are  not  agreed ;  but  it  is 

truly  nothing  else  but  part  of  the  oil  or  liquid  iat  of  this  particular 

sort  of  whale ;  which  oil,  at  first  when  confused  and  miaed,  shows 

like  a  whitish  liquor  of  the  consistence  and  colour  of  whey,  but  laid 

by  in  vesseb  to  settle,  its  parts  by  degrees  separate ;  that  which  is 

lighter  and  swims  at  top,  becomes  a  clear  oil»  pellucid  like  water, 

answering  all  the  uses  of  common  train  oil  got  out  of  the  blubber  of 

other  uhales ;  that  whicli  subsides,  because  it  b  heavier  and  of  a  closei 

consbtence,  candies  together  at  the  bottom,  and  b  what  b  sold  for 

spermaceti.    Of  thb  substance  several  hundred  pounds  weight  may 

be  procured  out  of  one  whale ;  but  the  cleansing  and  curing  of  it  b 

troublesome,  and  requires  no  small  art,  time,  and  chaige ;  the  Iat 

of  the  whole  body  affords  it,  but  that  of  the  head  yields  the  greatest 

quantitv,  and  purest  spermaceti. 

[Phil.  Tram.  lOgf,} 

a.  On  the  Bwet  of  ike  Mammoth  and  other  tmkmam  qmadrmpaii  of 
enormous  shoe  dug  up  in  SUeria.  BgJohnPMSpBrejfne.M.D.F.AS. 

Ik  the  Philosophical  Tran^iactions,  No.  403  and  4a4«  Sir  Hans 
Sloaue  gave  accounts  of  elephants*  teeth  found  undef^-round.  In 
the  same  year,  via.  1728,  Dr.Breynewas  busied  about  the  very 
same  matter,  espedally  to  prove,  that  the  extraordmary  large  teeth 
and  bones  found  under-ground,  and  dug  up  m  several  places  of  St- 
beria,  by  the  name  of  mammoth's,  or  mamrout's,  teeth  and  bones, 

were, 

1,  True  bones  and  teeth  of  some  large  animals  once  livmg,  and, 

%,  That  those  animals  were  elephants,  by  the  analogy  of  the  teeth 
and'bones  with  the  known  ones  of  elephants. 

3.  That  they  were  brought  and  left  there  by  the  universal  delage. 

After  that,  via.  in  the  year  1730,  Dr.  Messerschmidt  returned  to 
Dantaic  from  hb  tour  through  Siberia,  and  communicated  some 
curious  draughu  of  a  part  of  a  skeleton,  via.  of  a  very  laige  skull, 
^CMortm  et  molaris,  with  the  ot  femorh,  belonging  to  the  animal 
eommooly  called  mammoth,  found  in  Siberia ;  by  which  the  assert 
lion,  that  the  teeth  and  bones,  called  in  Russn  mammoth's  bones. 
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ir«  fbe  true  te«tb  and  bones  of  elephants^  is  not  only  put  in  a  clearer 
light,  but  seems  demonstrated  beyond  all  doubt. 

In  1723,  Dr.  Meuerschinidt  found  two  very  large  tedb,  which 
lie  sent  to  Dr.  Bre\ne«  Af^er  lie  had  made  an  accurate  and  nice 
examihalion  of  tlieui,  he  fouiKllhat  one  huJens  mdaris,  or  grinder, 
1  foot  broad,  half  a  foot  long,  and  three  inches  thick*  weighing 
ei|[bt  pounds  and  three  pennyweights,  pretty  entire,  except  that  it  b 
broken  in  two  pieces,  and  the  eNtreniities  of  the  roots  spoiled.  The 
substance  is  between  that  of  a  boiie  and  stone,  except  that  on  the 
upper  part  of  the  outside,  some  parallel  undulated  lines  'appear, 
whidi  have  still  preserved  the  enamel  of  the  tooth. 

The  other  is  a  piece  4>f  a  dens  exserius^  or  tusk,  eight  inches  long 
tad  three  inches  thick,  or  one  pound  and  six  ounces  weight ;  in 
some  plaoes  not  different  from  ivory,  but  in  others  calcined  like  the 
common  nnkcrmifossiU, 

What  Ysbrand  ities  mentions  of  the  mamrooth*s  teeth  and  bones, 
is  deserving  of  notice :  as  also  the  Journal  of  Lauren's  Lange's  Jour* 
icy  to  China,  and  the  remarks  of  Captain  John  Bernard  Muller,  in 
bis  Present  State  of  Russia.  These  are  the  chief  authors*  who  have 
treated  of  the  maidmoth's  teeth  and  bones,  as  a  verv  remarkable 
sod  particular  curiosity  of  Siberia.  And  what  we  may  select  out  of 
them,  as  matters  of  fact,  are  the  following  particulars. 

1.  That  those  teeth  and  twnes  are  found  in  Sib«*ria,  chiefly  in  the 
Dortbero  parts,  near  the  rivers  Jenizea,  Trugau,  Mongam-sea,  Lena, 
&C.  towards  the  icy  sea  ;  at  the  time  when  the  ice  has  broken  the 
banks  of  those  rivers,  so  that  part  of  the  adjacent  mountains  fall 
down  j  and  that  they  are  found  in  such  quantity  as  is  sufficient  for 
tiade,  and  to  make  a  monopoly  for  the  Czar. 
S.  That  sometimes  skeletons  of  this  kind  are  found  nearly  complete. 

3.  Tliat  those  teeth  and  bones  are  not  found  always  of  the  same 
nae,  but  sometimes  very  large;  as  dentes  molares,  or  grinders^ 
sf  twenty  or  twenty-four  pounds  weight,  and  titniet  eneriit  two  of 
which  weiglicd  four  hundred  pounds ;  sometimes  of  a  middle  sine, 
as  those  at^ovementioncd,  and  at  other  times  still  smaller. 

4.  That  of  tliose  teeth,  vis.  denies  exserti,  some  are  u?ed  as  ivory 
to  make  combs,  boxes,  &c.    Captain  Muller  says,  that  in  every  rfe. 

'  ■■■■■■■■■■  ■■—■IIBII*  I  —I,    .    .     »     ^    ■         ,  , 
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spect  it  resembles  the  cbminon  ivory,  being  but  a  little  more  brittle, 
and  easily  turning  yellow  by  weather  or  heat. 

Out  of  these  quoted  remarks,  joined  to  ocular  lospectioD,  Dr. 
Breyoe  thinks  he  may  advance  three  things. 

1.  That  those  mammoths'  teeth  and  bones  are  truly  natural  teeth 
and  bones,  belonging  to  very  large  living  animals :  because  they 
have  not  only  the  external  figures  and  proportions,  but  also  tiie  iiu 
ternal  structure  analogous  to  natural  teeth  and  bones  of  animals. 

2.  lliat  those  large  animals  have  been  elephants,  as  appears  by 
the  figure,  structure,  and  size  of  the  teeth,  which  accurately  agree 
with  the  grinders  and  tusks  of  elephants,  as  represented  by  several 
writers. 

3.  That  those  teeth  and  bones  of  elephants  were  brought  thither 
^y  a  deluge,  by  waves  and  winds,  and  left  behind  after  the  waters 
^turned  into  their  reservoirs,  and  were  buried  in  the  earth,  even 
near  the  tops  of  high  mountains.  And  because  we  know  nothing  of 
aiiy  particular  extraordinary  deluge  in  those  countries,  but  of  the 
universal  deluge  of  Noah,  it  is  more  than  probable,  that  we  ought 
to  refer  this  strange  phenomenon  to  the  said  deluge. 

It  may  be  noticed/  that  such  teeth  and  bones  are  also  to  be  foood 
in  several ,  other  countries,  besides  Siberia,  as  Poland,  Germany, 
Italy,  England,  Ireland,  and  many  others ;  but  less  common  tlian 
in  Siberia,  and  not  so  well  preserved,  but  more  wasted  and  calcined, 
doubtless  by  the  greater  warmth  of  those  climates. 

Hither  also  are  to  be  referred  the  large  bones  found  under«ground, 
or  rather  tusks  of  elephants,  known  by  the  names  of  ebur,  snt  turt* 
9ornufossUe,  which  are  of  the  same  origin  with  the  mammoth's  teeth* 
but  different,  as  they  are  better  preserved,  and  have  still  the  natural 
bony  substance,  and  may  serve  the  workmen  as  natural  ivory,  and 
in  some  measure  the  physicians  and  apothecaries  as  ebur,  seu  tcRS. 
cornufossik. 

Of  the  above  bones,  the  head  weighed  one  hubdied  and  thirty 
pounds  and  a  quarter  avoirdupoise  weighty  or  one  hundred  and  fifty* 
two  Russian  pounds ;  its  length  or  greatest  height  is  forty«eight  in* 
ches  ;  its  greatest  breadth  near  the  ears  twenty^nine  inches,  five  lines ; 
its  thickness,  from  the  forehead  to  the  nape  of  the  neck,  twenty- two 
inches,  five  lines. 

One  grinder  weighs  eight  pounds  nine  ounces,  or  ten  pounds  Kuu 
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«aD;its  greatest  length  twelve  inches;  its  perpendicular  heigfit 
five  inches ;  its  thickness  or  breadth  three  inches  ;  it  is  made  up  of 
tbove  twenty  transverse  lamellae,  a  finger  thick,  perpendicularly 
erect,  lying  close  to  each  other,  and  its  root  composed  of  two 
apophyses. 

The  tusk,  by  some  improperly  called  the  horn,  of  the  right  side* 
having  a  two-fold  direction  by  being  hcjiit  outward  and  backward* 
which  b  peculiar  to  the  male  elephant,  it  being  straiter  in  the  female* 
It  is  the  ehurfatsiU  of  the  shops,  and  weighs4>ne  hundred  and  thii'- 
t}-«cven  pounds,  or  one  hundred  and  sixty  pounds  Russian ;  its 
length,  or  the  exterior  circumference  of  its  back  part,  was  one  hun- 
ditd  and  thirty-six  inches,  five  lines ;  the  circumference  of  the  root^ 
wbcie  it  got  clear  of  the  socket,  was  the  greatest,  beipg  eighteen  in« 
ches,  five  lines ;  the  subtended  arch,  from  one  extremity  to  the  other* 
fiit^-five  inches. 

The  tusk,  answering  to  the  foregoing  on  the  left  side,  was  quit^ 
like  that  on  the  right,  except  the  contrary  dij*ection  of  its  cucvature, 
and  its  less  weighty  having  lost  its  point ;  lor  it  weighed  only  128}  lb. 
or  ISO  lb.  Russian. 

The  right  thigh-bone  weighed  21  Ib.-Soz.  or  25  lb.  Russian  ;  its 
perpendicular  length  is  38  inches  5  lines ;  the  greatest  breadth  of  its 
upper  head,  or  apophysis,  1 1  inches ;  its  circumference  at^the  middle 
of  the  bone  about  13  inches. 

The  bones  of  this  skeleton,  with  the  ribs,  vertebrae,  and  others  be« 
longing  to  it,  were  found  in  the  side  of  a  sandy  stee  p  hillon  the 
eastern  bank  of  the  river  Indigirska,  which  falls  into  the  iiorthem 
ocean,  not  far  from  the  mouth  of  the  rivulet  Wolockowoi  ruzsei. 
And  some  of  these  bones  are  found  not  only  in  these  parts^  but  like> 
wise  in  the  sand  hills  on  the  rivers  Chatanga,  Thomas,  Tobol,Jrtiscb, 
&c.  whkh  are  all  at  a  good  distance  from  the  sea ;  though  neither 
ekphaots,  nor  chimerical  behemoth^  have  been  ever  seen  in  those 
countries,  nor  could  they  live  there  by  reason  of  the  inclemencyof 
the  air.  Wherefore  the  best  judges  follow  the  opinion  of  the  learned 
Dr.  Woodward,  the  Schenchzers,  and  others,  m  takmg  them  for  the 
bones  of  antediluvian  animals,  or  of  such  as  were  conveyed  thither 
ja  the  univeraal  deluge. 

[PhiL  Trans.  1737] 
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3.  Ohervations  on  ike  fossil  Boms  presefUtd  io  ihi  Royal  Socitiy  by 
kis  Moii  Serene  Highness  ike  Mafgr§ve  of  Anspuck^  4^.  By 
John  Hanier,  &q.  F^R.S. 

The  bones  which  are  the  Hubject  of  the  preseof  paperj  lire  to  be 
coDsiderecl  more  in  the  light  of  incrustalions  than  extmiieoys  foosils, 
since  their  external  surface  has  only  acquired  a  covering  of  crystaU 
iced  earth,  and  little  or  uo  change  has  taken  place  in  their  internal 
stmcture.  The  eaiths  with  which  bones  are  most  commonly  in. 
prusted^  are  the  calcareous,  argillaceous,  and  siliceous,  but  principnlly 
the  calcareous;  and  this  happens  in  t«o  ways :  one,  the  hones  being 
immersed  in  water  in  which  this  earth  is  suspended ;  the  other,  water 
passing  through  masses  of  this  earth,  which  it  dissolves,  and  after- 
wards deposits  on  bones  which  lie  underneath.  Bones  vkbich  are 
iucrusted  seems  never  to  undergo  this  change  in  the  earth,  or  under 
the  water,  «(here  the  soft  parts  were  destroyed  |  while  bones  that 
art  fossilised  become  so  in  the  medium  in  which  they  were  depo- 
sited *  at  the  animal's  death.  The  incrusted  bones  have  been  pre* 
viously  exposed  to  the  open  air ;  this  is  evidently  the  case  with  the 
bones  at  present  under  consideration,  also  those  of  the  rock  of  Gi- 
braltar, and  those  found  in  Dalmatia ;  and  from  tlie  account  given 
by  the  Abli  Spalansani,  those  of  the  island  of  Cerigo  are  under  the 
same  circumstances.  They  have  the  characters  of  exposed  bcMies, 
and  many  of  them  are  cracked  in  a  number  of  places,  particofairly 
the  cylindrical  bones,  similar  to  the  effects  of  long  exposure  to  the 
sun.  l*his  circumstance  appears  to  distinguish  them  from  fessilised 
bones«  and  gives  us  some  information  respecting  their  history. 

If  their  numbers  had  corresponded  with  what  we  meet  with  of 
recent  bones,  we  might  have  been  led  to  some  opinion  of  their  mode 
of  accumulation ;  but  the  quantity  exceeds  any  thing  we  can  fbrm 
an  idea  of.  In  an  inquiry  into  their  history  three  questions  natumHy 
arise :  did  the  animals  come  th«re  ami  die  t  or  were  tiieir  bodiea 
brought  there^  and  lay  exposed  I  or  were  the  bones  collected  from 
different  places  ?  The  £rst  of  these  conjectures  appears  tbe  most 
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•  Bones  that  have  bf  en  boried  with  the  flesh  on»  acqvire  a  slaiii  which  thej 
sever  lose  \  and  those  which  have  been  long  imnersed  in  water,  receive  n  con- 
Mderable  Uage.— Orig. 
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■atnnd;  bot  yet  I  am  by  no  mcsiif  convinced  of  its  being  the  true 
one.  Bones  of  this  deseriptioo  are  found  In  very  diierent  situations^ 
which  makes  their  present  state  more  diflkultly  accounted  for. 
Those  ID  Germany  are  found  in  caves.  Tlie  coast  of  Dahnatia  is 
mid  to  be  almost  wholly  formed  of  thero»  and  we  know  that  thb  is 
the  case  with  a  large  portion  of  the  rock  of  Gibraltar. 

If  none  were  found  in  caves,  but  in  solid  masses  covered  with 
marl  or  lime^ooe,  it  would  then  give  the  idea  of  their  having  been 
brou^t  t(^ether  by  some  strange  cause,  as  a  convulsion  in  the 
earth,  which  threw  these  nialerials  over  them ;  but  this  we  can 
hardly  form  an  idea  of;  or  if  tliey  had  all  been  found  in  caves,  we 
shoiikl  have  imagined  thesa  caves  were  places  of  retreat  for  such 
aaimaK  and  had  been  so  for  some  thousands  of  years ;  and  if  the 
bones  were  those  of  carnivorous  animals  and  herbivorousy  we  might 
have  supposed  that  the  carnivorous  had  brought  in  many  animals  of 
a  onaller  siae  whi^h  they  caught  for  food ;  and  tliis,  on  the  first 
view,  appears  to  have  been  the  case  with  those  which  are  tlie  sub- 
ject of  this  paper ;  yet  when  we  consider  that  the  bones  are  priocU 
pally  nf  carnivorous  animals,  we  are  confined  to  the  supposition  of 
Hmr  being  only  places  of  retreat.  If  they  had  been  brought  toge- 
ther by  any  convulsion  of  the  earth,  they  would  have  been  mixed 
with  the  surD>undiD|(  materials  of  the  mountains,  which  does  not  ap- 
pear to  be  the  case ;  for  though  some  are  found  sticking  in  the  sides 
of  the  caves  incrusted  in  calcareous  matters,  this  seems  to  have  arisen 
fion  their  situation  in  the  cave.  Such  accumulation  would  have 
amde  them  coeval  with  the  mountains  themselves,  which  from  the 
recent  state  of  the  bones  I  should  very  much  doubt. 

The  difference  in  the  state  of  the  bones  shows  that  there  was  p|ro* 
bably  n  succession  of  them  for  a  vast  series  of  years;  for  if  we 
ransider  the  distance  of  time  between  the  most  perfect  having  been 
deposited,  which  w^  nuist  suppose  were  the  last,  and  the  present 
time^  we  most  consider  it  to  be  many  thousand  years ;  and  if  we 
calcniale  how  loQg  these  must  still  remain  to  be  pis  far  decayed  as 
some  others  are,  it  will  require  many  thousand  years,  a  su^cieiit 
time  lor  a  vast  accumulation :  from  this  mode  of  reasoning  t^ere- 
fese^  it  would  appear  that  they  were  not  brought  here  at  once  in  a 

DSflt  slate. 

Urn  aprimnl  caHh,  M  i^is  called,  at  the  bottom  of  these  caves,  is 
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supposed  to  be  produced  by  the  rotting  of  the  flesh,  whidi  is  snp* 
posing  the  animals  brought  there  with  the  flesh  on  ;  but  I  do  con- 
ceive) that  if  the  caves  had  been  stufted  with  iiibole  aniniais,  the  flesii 
could  not  have  produced  a  tenth  part  of  the  earth;  and  to  account 
for  such  a  quantity  as  appears  to  be  the  produce  of  animals,  I  should 
suppose  it  the  remains  of  the  dung  of  animals  who  mhabitcd  the 
caves,  and  the  contents  of  the  bowels  of  those  thev  lived  on.  This 
is  easily  conceived  from  knowing  that  there  is  something  similar  to  it, 
in  a  smaller  degree,  in  many  caves  in  this  kingdom,  which  are  places 
of  retreat  for  bats  in  the  u inter,  and  even  in  the  summer,  as  lliey 
only  go  abroaJ  in  the  evening^s ;  these  caves  have  their  bottoms  co- 
vered with  animal  earth,  for  some  feet  in  depth,  in  all  degrees  of 
decomposition,  the  lowermost  the  most  pure,  and  the  uppermost  but 
little  changed,  with  all  the  intermediale  degrees;  in  which  caves  are 
formed  a  vast  number  of  stalactites,  which  might  incrust  the  bones 
of  those  that  die  there. 

The  bones  in  the  caves  in  Germany  are  so  much  the  object  of 
the  curious,  that  the  specimens  are  dispersed  throughout  Europe, 
which  prevents  a  Fufficient  nu.niber  coming  into  the'hands  of  any  one 
person  to  make  him  acquainted  with  the  animals  to  which  tbey  be. 
long.  From  the  history  and  figures  given  by  Esper,  it  appears  that 
there  are  the  bones  of  several  animals;  but  what  is  curious,  they  all 
appear  to  have  been  carnivorous,  which  we  should  not  have  ex- 
pected. There  are  teeth,  in  number,  kind,  and  mode  of  setting, 
exactly  similar  to  the  white  bear,  others  more  like  those  of  the  lion : 
but  the  representations  of  parts,  however  well  executed,  are  hardly 
to  be  trusted  to  for  the  nicer  characters,  and  much  less  so  when  the 
parts  are  mutilated. 

'  The  bones  sent  by  the  Margrave  of  Anspach  agree  with  those  de- 
scribed and  delineated  by  Esper  as  belonging  to  the  white  bear ; 
how  far  they  are  of  the  same  species  among  themselves,  I  cannot 
say ,  the  heads  difler  in  shape  from  each  other ;  they  arc,  on  the 
whole,  much  longer  for  their  breadth  than  in  any  carnivorous  animal 
!  know  of;  they  also  differ  from  the  present  white  bear,  which^  as 
far  as  I  have  seen,  has  a  common  proportional  breadth  ;  it  is  sup- 
posed indeed,  that  the  heads  of  ihe  present  white  bear  difler  from 
each  other,  but  the  truth  of  this  assertion  I  have  not  seen  beads 
enough  of  that  animal  to  determine.    The  heads  not  only  vary  iq 
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shape,  but  aUo  in  sue,  for  some  of;  them,  when  compared  with  the 
rroent  white  bear,  would  seem  to  have  belonged  to  an  animal  twice 
its  siie^  while  some  of  the  bones  corresppud  in  sice  t^^ith  those  pf 
the  white  bear,  and  pthers  are  even  smaller  *. 

Hiere  are  two  ocfa  humeri,  rather  of  a  less  size  than  those  of  the 
recent  white  bear ;  a  first  vertebra,  rather  smaller ;  the  teeth  also 
vary  considerably  in  size,  yet  they  are  all  those  of  the  same  tribe ; 
so  that  the  variety  among  themselves  is  not  less  than  between  them 
and  the  recent.  In  the  formation  of  the  head,  age  makes  a  consi* 
derabk  difierence;  the  skull  of  a  young  dog  is  much  more  rounded 
than  an  old  one,  the  ridge  leading  back  to  the  occiput,  terminating 
in  the  two  lateral  ones,  hardly  exists  in  a  young  dog ;  and  among 
the  present  bones  there  is  the  back  part  of  such  a  head,  yet  it  b 
larger  than  the  head  of  the  largest  mastiff;  how  tar  the  young  white 
hear  may  vary  from  the  old,  similar  to  the  young  dog,  1  do  not 
know,  but  it  is  very  probable. 

Booes  of  animals  under  circumstances  so  similar,  though  in  dif  • 
fereot  parts  of  the  globe,  one  would  have  naturally  supposed  to 
consist  chietly  of  those  of  one  class  or  order  in  every  place,  one 
principle  acting  in  all  places.  In  Gibraltar  they  are  mostly  of  the 
rumiDating  tribe,  of  the  hare  kind,  and  the  bones  of  birds;  yet 
there  are  some  of  a  small  dog  or  fox,  and  also  shelb.  Those  in 
Dalmatia  appear  to  be  mostly  of 'the  ruminating  tribe,  yet  1  saw  a 
pert  of  the  os  byoides  of  a  horse ;  but  those  from  Germany  are 
mostly  caniivorous.  From  these  ftcto  we  should  be  inclined  to  sup* 
pose,  that  their  accumulation  did  notarise  from  any  instinctive  mode 
of  living,  as  the  same  mode  could  not  suit  both  carnivorous  and  her- 
bivorous animals. 

In  considering  animals  respecting  their  situation  on  the  globe, 

there  are  many  which  are  peculiar  to  particular  climates,  and  others 

that  ate  less  confined,  as  herrings,  mackarel,  and  salmon ;  others 

'  again,  which  probably  move  over  the  whole  extent  of  the  sea,  as 

the  shark,  porpus,  and  whale  tribe;  while  many  shell^fish  must  be 


•  It  is  to  be  aedentood,  tint  tbe  twDei  of  the  white  hew  that  I  have,  be- 
lo^^  to  one  that  had  been  a  show,  and  had  Aot  grown  to  the  full  or  natnral 
iiae}  and  1  make  allowance  for  Ibis  in  my  assertion,  that  the  heads  of  those  in- 
crasted  appear  to  belong  to  an  animal  twice  the  sise  of  our  white  bear.-*Oria. 
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ocmfincd  to  one  spot  If  the  sea  bad  not  shifted  its  situation  more 
than  once^  and  was  to  leave  the  land  in  a  very  short  time,  then  we 
could  determine  what  th^  climate  bad  formerly  been  by  the  estra- 
neous  fossils  of  the  stationary  animals,  for  those  quly  would  be  found 
mixed  with  those  of  passage;  but  if  the  sea  moves  from  one  place 
to  another  slowlv,  tlien  the  remains  of  animals  of  different  climates 
may  be  mixed,  by  those  of  one  climate  moving  over  those  of  an* 
other,  dying,  and  being  fossilised ;  but  this  1  am  afraid  cannot  be 
made  out*  By  the  fossils,  we  may  however  have  some  idea  how  the 
bones  of  the  land  animals  fossilized  may  be  disposed  with  respect  to 
those  of  the  sea. 

If  the  sea  should  have  occupied  any  space  that  never  had  been 
dry  land  prior  to  the  sea's  l»eing  there,  the  extraneous  fossils  can 
<mly  be  those  of  sea  animals ;  but  each  part  will  have  its  particulaLr 
kind  of  those  that  are  stationary  mixed  with  a  tew  of  the  amphibtat 
and  of  sea  birds,  in  those  parts  that  were  the  skirts  of  the  sea«  I 
shall  suppose  that  when  the  sea  left  this  place  it  moved  over  land 
where  both  vegetables  and  land  animals  bad  existed,  the  bones  of 
which  will  be  Ibssiliied,  as  also  those  of  tlie  sea  animals ;  and  if  the 
sea  continued  long  here,  which  there  is  reason  to  believe,  then  those 
mixed  extraneous  fossils  will  be  covered  with  those  of  sea  animals. 
Now  if  the  sea  should  again  move  and  abandon  thb  situation,  then 
we  should  find  the  land  and  sea  fossils  above-mentioned  disposed  io 
this  order }  and  as  we  begin  to  discover  extraneous  fossils  m  a  oon* 
tiary  direction  to  their  formation,  we  stiall  first  find  a  stratum  of 
those  of  aoimah  peculiar  to  the  sea,  which  were  the  last  formed, 
and  under  it  one  of  vegetables  and  land  animals,  which  were  there 
before  they  were  covered  by  the  sea,  and  among  them  those  of  the 
sea,  and  under  this  the  common  earth.  Those  peculiar  to  the  sea 
will  he  in  depth  in  proportion  to  the  time  of  the  sea's  residenoe,  and 
ether  circumstances,  as  currents,  tides,  &c. 

From  a  successieo  of  such  shiflings  of  the  situation  of  tJie  sea 
we  may  have  a  stratum  of  marine  extraneous  fossils,  one  of  earth, 
mixed  probably  with  vegetables  and  bones  of  hmd  animals,  a  stratum 
of  terrestrial  extraneous  fossils,  then  one  of  marine  produclma ; 
hut  from  the  sea  carrying  its  inlrabitants  along  with  it,  wbdcrer 
there  are  those  of  land  animals  there  will  also  be  a  mixture  of  ma- 
fine  ones;  and  from  th^  sea  commonly  remaining  thoosaiids  of 
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jnn  JD  Msrij  the  same  dtutkNip  we  have  marine  foitib  aomixed 
with  aoy  othen. 

All  ofieratiims  respecttDf  the  powth  or  decomposition  of  auimal 
and  vegetable  aubstancet  go  on  more  readily  on  the  surface  of  the 
earth  than  in  it;  the  air  is  most  probably  the  great  tigenl  in  decom* 
position  and  combination,  and  also  a  certain  degree  of  heat«  Thus 
the  deeper  we  go  into  the  earthy  we  find  the  fewer  changes  going 
on ;  and  there  is  probably  a  certain  depth  where  no  change  of  any 
kind  can  possibly  take  place.  The  operation  of  vegetation  will  not 
go  OB  at  a  certsin  depth,  but  at  this  very  depth  a  decomposition  can 
take  place,  for  the  seed  dies,  and  in  time  decays ;  but  at  a  stilt 
greater  depth,  the  seed  retains  its  life  for  ages,  and  when  brought 
near  enough  to  the  surface  for  vegetation,  it  grows.  Something  si« 
mifaur  to  this  takes  place  with  respect  to  extraneous  fossib;  for 
thongb  a  piece  of  wood  or  bone  is  dead,  when  so  situated  as  to  be 
fossiiiaed,  yet  they  are  sound  and  free  from  decomposition,  and  the 
depth,  joined  with  the  matter  .in  which  they  are  often  found,  as  stone, 
day*  Arc,  preserves  them  from  putrefaction,  and  their  dissolutioa 
requires  thousands  of  years  to  complete  it ;  probably  they  may  ba 
under  the  same  circumstances  as  in  a  vacuum ;  the  heat  in  such 
utaaiions  is  uniform,  probably  in  common  about  fifty-two  or  fifty. 
thiee  degrees,  and  in  tho  colder  regions  they  are  still  longer  pre- 
served* 

I  believe  it  b  generally  understood  that  in  extraneous  fossils  the 
aniosal  part  is  destroyed ;  but  I  find  that  this  is  not  the  case  in  any 
I  have  met  with*  Shells,  and  bones  of  fish,  most  probably  have  the 
least  m  quantity,  having  been  longest  m  that  state,  otliemise  they 
should  have  the  must;  for  the  harder  and  more  compact  the  earth, 
the  better  b  the  animal  part  preserved ;  which  is  an  argument  in 
proof  of  then:  having  been  the  longest  m  a  fossil  state.  From  czpe* 
and  observation,  the  animal  part  b  not  allowed  to  putroQr,  it 
only  to  bc^issolved  into  a  kind  of  mucus ;  aud  can  be  dis* 
eaivcred  by  dissolvhig  the  earth  in  an  acid ;  when  a  shell  b  treated  in 
tUs  waj,  the  animal  substance  b  not  fibrous  or  laminated,  as  in  the 
icceot  shell,  but  without  tenacity,  and  can  be  washed  off  like  wot 
dust:  in  aoase  however  it  has  a  alight  appearance  of  flakes.  In  the 
dusk'a  tooth,  ^r  glosso-petra,  the  enamel  b  composed  of  anhnal 
and  pdcareous  eurth,  and  b  nearly  in  the  same  quantity 
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lu  in  the  recent;  but  the  central  part  of  the  tooth  has  its  animal 
substance  in  the  state  of  mucus  interspersed  in  the  calcareous  mat* 
|er.  In  the  fossil  boutrs  of  sea  animals,  as  the  vertebrae  of  the 
whale,  the  animal  part  is  in  large  quantity*  and  in  two  states ;  the 
one  having  som^  tenacity,  but  the  other  like  wet  dust ;  but  in  some 
of  the  harder  bones  it  is  more  firm. 

In  the  fossil  bones  of  Und  animals,  and  those  which  inhabit  the 
waters,  as  the  sea.horae,  otter,  crocodile,  and  turtle,  the  animal  part 
is  in  considerable  quantity.  lu  the  st3gb'  horns  dug  up  in  Oreat  Br^ 
tain  and  Ireland^  when  the  earth  is  dissolved,  the  animal  part  is 
in  considerable  quantityy  and  very  firm.  The  same  observations 
apply  to  the  fossil  bones  of  the  elephant  fonnd  in  England,  Siberia, 
and  other  parts  of  the  globe ;  as  also  those  of  the  ox  kind ;  bnt 
more  particularly  to  their  teeth,  especially  those  from  the  lakes  io 
America*  in  which  the  animal  part  has  suffered  very  little;  the 
inhabitants  find  little  difference  in  the  ivory  of  such  tusks  from 
the  recent,  but  its  having  a  yellow  stain  $  the  cold  may  probably 
a^bt  in  their  preservation.  The  state  of  preservation  will  vary  ac- 
iu>rding  to  the  substance  in  which  they  have  been  preserved ;  in  peat 
^nd  clay  1  think  the  most ;  however,  there  appears  in  geiietal  a 
species  of  dissolution ;  for  the  animal  substance^  though  tolerably 
finn»  in  a  heat  a  little  above  a  hundred  degrees  becomes  a  thickish 
mucus,  like  dissolved  gum,  while  a  portion  from  the  external  surface 
is  reduced  to  the  state  of  wet  dust. 

In  incrusted  bones,  the  qiianiity  of  animal  substance  is  very  dif* 
ferent  io  different  bones.  In  those  from  Gibraltar  there  is  very 
little;  it  in  part  retains  its  tenacity,  and  is  transparent,  but  the  8tt« 
perficial  part  dissolves  into  mucus.  Those  from  Dalmatia  give  si- 
milar results  when  examined  in  this  way.  Those  from  Germany, 
(especially  the  harder  bones  and  teeth,  seem  to  contain  all  the  animal 
substance  natural  to  them,  they  differ  however  among  themselves 
in  this  respect.  The  bones  of  land  animals  hav«  their  calcareous 
«irth  united  with  the  phosphoric  acid  instead  of  the  aerial,  and  I  be- 
lieve retain  it  when  fossilized,  nearly  in  proportion  to  the  quantity 
of  animal  matter  they  contain. 

The  mode  by  which  I  judge  of  this,  is  by  the  qoantity  of  cfler^ 
▼escence ;  when  fossil  bones  are  pat  into  the  muriatic  acid  it  is  not 
nearly  so  great  as  when  a  shell  is  put  into  it,  but  it  is  more  in  some. 
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tlioofh  not  in  all,  than  when  a  recent  bone  is  treated  in  thb  way^ 
ami  this  I  think  diminishes  in  proportion  to  the  quantity  of  animal 
substance  they  retain ;  as  a  proof  of  this,  those  fossil  bones  which 
contain  a  small  portion  of  animal  matter,  produce  in  an  acid  the 
greatest  effervescence  when  the  surface  is  acted  on,  and  very  little 
when  the  centre  is  affected  by  it ;  however,  this  may  be  accounted 
for  by  the  parts  which  have  lost  their  phosphoric  acid,  and  acquired 
the  aerial,  being  easiest  of  solution  in  the  marine  acid,  and  there* 
fore  dissolved  first,  and  the  aerial  acid  let  loose.  In  some  bones 
of  the  whale  the  effervescence  is  very  great ;  in  the  Dalmatia  and 
Gibraltar  bones  it  is  less ;  and  in  those  the  subject  of  the  present 
paper  it  b  veiy  little,  since  they  contain  by  much  the  largest  propor« 
lioo  of  animal  substance. 

[PAi/,  Tram.  1794.] 

^.jGeneral  History  of  Fossil  Bones. 

It  is  curions  to  observe  how  different  an  impression  the  same  na- 
tural appearances  have  made  on  the  human  mind  in  different 
states  of  its  improvement,  A  phenomenon  which,  in  one  age,  has 
eicitcd  the  greatest  terror,  has,  in  anotheri  been  an  object  of  ealm 
and  deliberate  observation ;  and  the  things  which  have  at  one 
time  led  to  the  most  extravagant  fiction,  have,  at  another,  only 
served  to  define  the  boundaries  of  knowledge*  The  same  comet 
which,  from  the  age  of  Julius  Caesar,  had  three  times  spread  terror 
and  dbmay  through  the  nations  of  the  earth,  appeared  a  fourth 
time,  io  the  age  of  Newton,  to  instruct  mankind,  and  to  exemplify 
the  universality  of  the  laws  which  that  great  interpreter  of  nature  had 
discovered.  The  same  fossil  remains,  which,  to  St.  Augustine  or 
Kircher*  seemed  to  prove  the  former  existence  of  giants  of  the  hu- 
man species,  were  found,  by  Pallas  and  Cuvier,  to  ascertain  the  na- 
ture and  character  of  certain  genera  and  species  of  quadrupeds  which 
have  now  enturely  disappeared* 

From  a  very  early  period,  indeed,  such  bones  have  afforded  a 
measoxe  of  the  credulity,  not  of  the  vulgar  only,  but  of  the  philoso- 
phers. Tbeophrastus,  one  of  the  ancients  who  had  most  devoted 
hioMelf  to  the  study  of  the  nature,  believed,  as  Pliny  tells  us,,  that 
hoBCf  wci€  a  sort  of  mineral  production  tlwt  origmated  and  grew  in 
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the  earth.  St.  Aiusustioe  8ay5»  that  he  found*  on  the  9ea*ih<m  near 
Urica,  a  foraii  human  tooth»  which  was  a  hundred  times  the  siie  of 
the  tooth  of  any  fierson  living.  Pliny  bays,  that,  by  an  earthquake 
in  Crete,  a  part  of  a  mountain  i^as  opened,  which  (Hwovcred  a  she* 
leton  sixteen  cubits,  or  ti%enty-four  feet  long,  supposed  to  be  that  of 
Orion.  At  a  much  later  period,  Kircher  tells  us  of  a  skeleton  dug 
up  near  Rome,  which,  by  an  inscription  attached  to  it,  was  known 
to  be  that  of  Pallas  (slain  by  Tumus),  and  was  higher  than  the  walls 
of  the  city.  The  same  autlior  tells  us,  that  another  skeleton  was 
found  near  Palermo,  that  must  lia?e  belonged  to  a  man  four  hun^ 
died  feet  high,  and  who  therefore  could  be  no  otiier  than  one  of  the 
Cyclops,  moat  probably  Polyphemus  himself.  The  same  author  has 
given  the  measures  of  several  other  colossal  men,  and  exhibits  them 
in  an  engravmg  adapted  to  a  scale,  and  placed  in  order,  from  the 
common  sise  up  to  that  of  the  giant  last  mentioned. 

The  belief  ui  men  of  such  enormous  stature,  no  doubt  arose  from 
the  appearance  of  bones  of  elephants,  and  otiier  large  aaimala  fbond 
in  the  earth.  When  we  consider,  that  the  credulity  and  misinter- 
pretation that  are  here  so  striking,  are  not  the  errors  of  the  weak  and 
illiterate,  but  of  men  of  talents  and  leaming,-^lhe  best  instructed  by 
reading,  conversation,  and  foreign  travel,  of  ally  io  theatres  in  which 
they  lived,-*we  cannot  help  being  struck  with  the  diflerence  be* 
tween  the  criterion  of  truth  as  received  in  those  ages  and  in  the  pre. 
tfent  time. 

We  are  persuaded  that  the  reason  of  this  diversity,  which  is  f^r- 
haps  as  remarkable  as  any  circumstance  whatever  in  the  history  of 
human  knowledge,  is  to  be  found  in  the  progress  of  ttetural  and  ex- 
perimental philosophy,  which,  by  gcneralixing  partkular  Acts,  has 
given  a  force  and  extent  to  the  conclusions  from  experience,  which 
they  did  not  possess  at  any  former  period. 

It  Is  a  well-known  tact,  that,  on  the  continent  of  Europe  there 
are  iew  countries  where  bones  of  large  animals,  having  an  obvious 
aflfadty  to  those  of  the  elephant,  have  not  been  found,  buried  m  the 
earth ;  a  circumstauce  no  doubt  the  more  wonderful,  that  no  audi 
animals  exist  now  in  these  countries. 

Germany  has  aflbrded  a  great  Bumbcr  of  such  instances.  An 
entire  skeleton  of  in  elephant|  fomid  very  deep  under  the  surfiwe, 
near  Tonna,  is  Tburingia,  anddesctibedaa  thePhiloiophicalTkani- 
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acdoos*,  was  the  salyect  of  much  speculation.  Remains  of  the 
uune  kind,  found  by  Marsigli  in  Transylvania,  are  described  in  his 
History  of  the  Danube,  and  supposed  to  be  remains  of  elephants, 
which  the  Emperor  Tnyan  had  carried  with  him  in  his  expedition 
agaio:»t  the  Dacians. 

In  the  beginning  of  the  last  century,  the  Duke  of  Wurtemberg 
by  folk^wing  some  indications  which  had  accidentally  presented 
themselves,  found  no  less  tlian  sixty  tuskn  of  elepliaots,  some  of  them 
ten  feet  Iong»  together  with  many  teeth  of  other  aniniak  quite  un- 
known in  our  climates. 

Italy  has  fiiroished  a  great  many  instances  of  the  same  kind.  In 
the  upper  vale  of  the  Amo»  the  humerus  of  an  elephant  was  founds 
with  oyster-shells  adhering  to  it ;  from  which  it  is  evident|  that  it 
must  at  one  time  have  been  at  the  bottom  of  the  sea.  The  country 
about  Verona  may  be  considered  as  a  great  natural  cabinet,  in  which 
is  preserved  a  vast  number  of  extraneous  bodies,  botli  from  the 
sea  and  from  the  laud  f .  Alberto  Fortis  has  described  some  bones 
found  near  that  place,  of  a  very  remarkable  sise.  There  was  one 
tusk  about  thirty  inches  in  circumference  at  the  root,  and  from 
twelve  or  thirteen  feet  in  length. 

He  says,  that  the  only  tiiaks  of  living  elephants  that  he  has  heard 
o^  that  approach  near  to  the  above  dimensions,  are  two  which  be* 
longed  to  the  Emperor  Aurelian,  each  of  them  ten  feet  in  length. 
It  is  at  present  reckoned  a  large  tusk  that  measures  from  seven  to 
e%ht  feet  in  length,  and  ten  or  twelve  inches  in  circumference. 

Sncb  fri^ts  as  the  union  of  seacshells  with  bones  of  this  kind,  weor 
BO  doubt  what  suggested  to  Leibnitz  the  kiea  which  he  has  thrown 
0Q(  10  his  Protogca,  that  they  mnst  have  belonged  to  a  marine  ani» 
■ml  that  bad  somethrog  of  the  elephant  form.  The  osteology, 
hoiiever,  of  these  animals,  and  particularly  of  their  fret,  does  not 
admit  of  the  supposition  that  they  were  iitebitants  of  the  sea. 

Though  it  be  tme^  that  some  of  the  fossil  bones  found  m  Italy 
aad  in  other  countries,  liave  the  appeaianoe  of  iiaviug  been  under 
water,  yet  tiieie  are  others  in  a  situalkw  so  perfectly  undisturbed, 
that  there  is  no  room  to  suspect  their  submenion  in  the  sea.  An 
dsaieliNi,  for  exaa^ile,  was  dug  up  near  Anaao,  in  l66d,  just 
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in  the  state  u^liereiii  the  animal  might  be  supposed  to « have  died*; 
mnd  musty  prohabl^^  be  that  of  an  elephant  which  had  8unk«  and 
been  swallowed  up  in  the  marshes  of  that  plain.  The  remains 
found,  in  the  instances  here  eiuimerated,  have  either  belonged  en« 
tirelvj  or  chiefly,  tA  the  elephant.  In  others,  tlie  bi»nes  have  be- 
longed to  a  variety  of  aniH)als ;  to  the  rhinoceros,  for  example ;  to 
the  byma  }  to  an  animal  like  the  horse ;  to  deer,  oxen,  hares,  and 
also  to  some  of  the  small  carnivorous  quadrupeds. 

A  general  fact  with  regard  to  them  is,  that  they  are  found  in  the 
alluvial  and  unconsolidated  earth,  generally  in  the  valleys  of  rivers, 
and  not  far  from  their  banks.  There  is  accordingly  hardly  any  of 
the  great  rivers  on  the  continent,  where  fossil  bones  have  not  been 
discovered.  The  basins  of  the  Danube,  the  Rhine,  the  Elbe,  the 
Oder,  and  the  Vistulai  are  all  quoted  in  the  Memoir  of  Cuvier.  It 
is  not,  however,  only  on  the  continent,  nor  in  the  valleys  of  the 
greatest  rivers,  that  such  bones  are  found  ;^they  are  fouud  also  in 
islands. 

Sir  Hans  Sloane  had  a  tusk  of  an  elephant,  dug  up  in  London, 
from  a  gravel  pit  twelve  feet  deep,  at  tiie  end  of  Gray's-ioo-lane. 
He  possessed  also  another  fouud  in  a  stratum  of  blue  clay,  in  North* 
amptonshire.  Cuvier  mentions,  that  he  has  himself  part  of  the  bones 
of  the  fore  foot  of  an  elephant  found  at  Kew,  eighteen  feet  under 
the  ground. 

Bones  of  the  same  kind  have  been  found  in  the  Isle  of  Sheppey, 
at  the  mouth  of  the  Thames,  in  Sali&bury  Plain,  and  in  Wales.  We 
have  to  add  to  those  instances,  that  grinders  of  the  elej>hHnt,  and 
vertebrae  of  the  hippopotamus,  have  been  found,  together  with  the 
bones  of  several  smaller  animals,  in  some  fields  where  they  were 
digging  clay  for  bricks,  on  the  baidcs  of  the  Thames,  not  fiir  from 
Brentford.  There  seems,  indeed,  to  be  at  that  place  a  veiy  comi-' 
derable  repository  of  fossil  bones. 

Even  Iceland  has  contributed  its  share  to  these  wonders ;  and  the 
jaw  of  an  elephant,  sent  from  thence,  is  mentioned  by  Thomas  Bar- 
tfaolinus  as  having  been  placed  in  the  collection  of  the  University  of 
Copeubagen.  A  cranium  and  a  tooth  are  said  by  Torfseus  to  have 
been  brought  from  the  same  island.  When  we  meet  with  such 
bones  in  mi  island  near  the  polar  circle,  we  need  not  be  surprised  to 
find  them  in  the  islands  of  the  Mediterranean.   What  is  remarkable. 
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however*  is,  that  they  are  foand»  not  only  in  tlie  greater  islands, 
such  as  Sidly  and  Cyprus,  but  in  the  smaller,  such  as  Santorini,  and 
eFea  Cerigo ;  in  whidi  last»  as  Fortb  observes,  an  e|ephant  would 
baitiiy  fiod  food  for  a  single  week.  These  places,  therefore,  when 
tbev  were  inhabited  by  such  large  animals  as  the  elephant  or  the 
ihioocerosy  must  have  made  part  of  a  great  wooded  continent,  in 
which  Iceland  and  Cetif^o  were  alike  included. 

It  15,  however,  in  Siberia  that  the  greatest  quantity  of  the  remains 
we  are  uow  considering  have  been  found.  The  quantity  of  fossil 
ivory  discovered  on  the  banks  of  the  great  rivers  of  that  country, 
had  bceu  long  an  object  of  traffic,  and  had  excited  the  Wonder  of 
the  Obtiaks  and  Tonguses  before  they  drew  the  attention  of  the  phi- 
loiophers  of  Europe; 

They  were  known  by  the  name  of  mammoth's  bones,  and  have 
been  carefully  examined  and  described  both  by  P^las  and  others. 
There  b,  indeed,  no  river  in  the  north  of  Asia,  from  the  Tanais  to 
the  extremity  of  the  old  continent,  in  the  bed  and  on  the  banks  of 
vbich  are  not  to  be  found  the  bones  of  elephants  and  of  other  large 
animals,  unknown  iu  these  countries.  While  the  river  has  its  course 
among  the  mountains,  the  bones  are  not  found  j  but  they  never  h\l 
to  be  met  with,  when  it  leaves  the  high  ground,  and  makes  its  way 
through  the  plains.  They  are  often  found  in  confused  masses :  in 
other  instances,  they  are  quite  regular ;  and,  in  the  high  banks  of 
the  rivers,  appear  in  the  strata  of  earth,  at  differeut  heights  above 
the  surfoce  of  the  water* 

One  of  the  most  singular  facts  of  this  kind,  is  that  of  the  rhino, 
ccros,  found  io  the  frozen  earth  on  the  banks  of  one  of  the  branches 
sf  the  Lena,  the  skiu  and  part  of  the  flesh  being  preserved.  Pallas 
had  this  most  extraordinary  specimen  dried  in  an  oven,  and  depo- 
lited  in  the  museum  of  the  academy  of  St.  Petersburg.  One  of  the 
^  was  very  entire,  and  was  covered  with  hair  from  one  to  three 
lines  IB  length.  Pallas  observes,  that  he  had  never  heard  of  so  much 
Ittir  being  found  on  the  whole  body  of  a  living  rhuioceros,  as  had 
bccB  found  on  the  foot  of  this;  and  from  thence,  he  suggests  the 
probability  that  the  animal  was  a  native,  not  of  the  torrid  zone,  but 
of  thenuddle  of  Asia;  as  it  is  known  that  the  rhinoceros,  in  the 
wuthcm  parts  of  India,  has  more  hair  scattered  over  his  body  thag 
ia  the  sooth  of  Aftica.  ^ 

▼01.  II.  0 
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This  last  fact  has  fkrther  light  tlirown  on  it,  by  a  vtrj  recent  dis- 
covery made  in  the  roost  northern  part  of  Siberia,  of  which  Cuvier 
and  La  Cepede  have  given  a  joint  report  in  the  10th  volume  of  the 
Annales.  It  was  mentioned,  they  observe,  in  the  English  Joarnals, 
that,  in  1799*  a  Tonguse  discovered,  from  a  distance*  a  singular 
mass,  in  a  heap  of  ice,  on  the  sea  shore,  but  was  unable  to  approach 
it.  In  the  next  summer  he  saw  it  again,  and  observed  that  it  was 
somewhat  detached  from  the  ice.  He  saw  it,  however,  only  from  a 
distance. 

In  1801,  one*  of  the  horns  was  completely  disengaged ;  but,  in 
1802,  the  summer  was  so  bad,  that  the  ice  again  covered  this  un- 
known body.  In  1803,  the  ice  melted,  and  the  mass  fell,  by  its 
owu  weight,  on  a  bank  of  mud.  In  1804,  they  cut  off  its  horns, 
and  a  kind  of  drawing  was  made,  from  which  it  appears  that  thi^ 
animal  differed  little  from  the  mammoth. 

Granting,  therefore,  say  the  reporters,  that  the  animal  thus  sin- 
gularly preserved,  is  the  mammoth,— -which,  however,  they  do  not 
absolutely  affirm,— the  fiict  becomes  particularly  valuable,  Irom 
what  is  said  concerning  the  hair. 

Mr.  Adam,  who  visited  the  spot,  said  that  the  animal  was  covered 
with  two  kinds  of  hair ;  the  one  finer  and  shorter,  the  other  coarser 
and  longer.  There  was  even  a  kind  of  mane  on  the  neck ;  and  Mr. 
Adam  found  thirty-sii  pounds  weight  of  hair  left  by  the  beasts  of 
prey  that  bad  devoured  the  flesh. 

This  species  of  elephant  differed,  therefore,  from  that  of  India, 
and  was  probably  adapted  to  a  cold  climate,  by  the  covering  which 
nature  had  provider  I  for  it.  This  agrees  with  the  circimistance  just 
remarked  concerning  the  rhinoceros  of  the  Lena. 

The  preservation  of  the  flesh  and  muscles  leads,  in  the  opinion  of 
the  French  naturalists,  to  a  third  conclusion,  that  the  species  was  de. 
stroved  by  some  sudden  catastrophe ;  those  individuals  that  were 
near  to  the  Frozen  Ocean  having  had  their  flesh  preserved  by  the 
ice.  Whatever  opinion  we  form  as  to  the  mode  of  their  destruction, 
we  can  hardly  doubt  that  species  of  the  elephant  and  rhtnooeros 
have  existed,  in  some  former  age  of  the  world,  accommodated  to  all 
climates,  und  capable  of  living  in  the  frozen  regions  of  the  north. 
Some  «f  them  also  may  have  perished  in  consequence  of  a  sudden 
revolution :  but  this  cannot  have  been  the  general  fact;  because,  a^ 
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we  btve  alreidy  remarked,  on  the  authority  of  Patrin,  the  remains 
which  appear  in  the  banks  of  the  rivers  are  in  the  strata  of  earth  at 
wiy  different  heights ;  so  that  they  must  have  been  laid  in  their  pre. 
KBi  situation  at  diflferent  periods  of  time. 

The  animals,  therefore^  seem  to  have  been  bred,  and  to  have  lived 
for  a  long  succession  of  generations^  in  the  countries  where  their 
bones  are  deposited.  They  are  species  of  the  elephant  and  rhino- 
ceros that  are  now  entirely  extinct,  and  that  were  accommodated  to 
the  cold  dimates  of  the  north. 

A  very  remarkable  fact  relating  to  these  bones,  is  mentioned  in 
the  account  of  Billings's  Voyage.  In  the  Icy  Sea  between  the  mouths 
oftheLeoa  and  Indigerka,  are  three  islands,  of  which  a  Russian  en* 
gineer  was  employed  to  make  a  chart  in  1775.  Of  the  largest  an<| 
oesrest  to  the  coast,  which  was  about  thirtyi^six  leagues  long,  with 
a  breaitli  fironi  five  to  twenty  ;  be  reported,  that  the  whole,  except 
three  or  four  hills  which  /were  of  rock,  was  a  mixture  of  sand  and 
ic«;  «o  that,  when  it  thawed,  large  masses  on  the  shore  tumbled 
down,  and  never  failed  to  discover  the  bones  and  teeth  of  the  mam* 
moth  in  great  abundance.  The  island  seemed  as  if  it  had  been 
formed  of  the  bones  of  that  animal,  together  with  the  heads  and 
horus  of  buffiiloes,  and  a  few  horns  of  the  rhinoceros.  The  second 
iahiod,  about  five  leagues  iartlier  from  the  coasts  contained  also 
bones  of  the  same  natuje ;  but  the  third,  which  was  the  fiirthest  oflT, 
contained  none  at  all. 

The  great  Siberian  rivers  seem,  therefore,  to  have  carried  down» 
forages,  the  bones  of  elephants  and  rhinoceroses,  in  the  suae  way 
almost  as  other  rivers  carry  down  trees;  an<l  to  have  formed  them 
into  islands  with  the  assistance  of  sand  and  ice.  Tlib  u  a  mode 
of  forming  land,  which,  vithont  the  experience  oi  it,  we  do  not 
think  that  it  could  have  entered  into  the  thoughts  of  any  geologist 
to  imagioe. 

All  thb  gives  an  astonbhing  measore  to  the  quantity  oi  fossil  bones 
that  the  Siberian  rivers  carry  down.  The  accurate  observation  and 
diligent  research  of  Cuvier,  supported  by  bis  extraordinary  skill  in 
comparative  anatomy,  have  led  him  to  some  general  oonclusiooi 
cooceraing  these  animal  remains,  that  are  of  importance  in  the  na- 
tsnd  history  of  the  earth. 

Tke  boors  of  the  mammoth  have  a  considerable  rescmblaocn  to 
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those  of  the  present  elephants  of  India ;  not  so  close,  however, 
but  thai  they  differ  more  than  those  of  the  horse  and  the  ass :  so 
thtti  they  cannot  be  supposed  to  belong  to  animals  of  the  same 
species.  This  is  true  also  of  the  elcphauts'  bones  found  in  Europe ; 
so  that  the  fossil  elephant  is  of  a  species  different  from  any  that  is 
now  known. 

This  conclusion  might  perhaps  have  less  probability^  if  there 
were  only  one  fossil,  to  be  compared  with  one  living  species.  But 
a  comparison  of  the  osteology  of  the  fossil  with  that  of  the  living 
rhinoceros  shows,  that  they  also  are  of  different  species,  and  that 
the  diversity  is  even  more  remarkable,  than  in  the  former  instance* 

An  animal  has  also  been  found  in  a  fossil  state,  that  belongs  to 
the  genus  of  the  tapir,  but  of  a  species  different  from  any  now 
living.  This  auiroal,  among  the  living  tribes  of  the  present  world, 
is  confined  to  the  new  continent.  In  former  ages  its  residence 
seems  to  have  been  exclusively  in  the  old  ;  for  among  the  fossil  ani- 
mals of  America,  the  tapir  has  never  been  discovered.  The  bones 
of  these  animals  (which  all  belong  to  the  order  of  the  pachydermata, 
«  that  is  to  say,  of  thick-skinned  quadrupeds,  having  more  than  t\^o 
toes  to  the  foot,  and  incisive  teeth  in  both  jaws),  though  entire 
skeletons,  have  sometimes  been  found  alone  ;  are  more  frequently 
mixed  with  the  bones  uf  other  quadrupeds,— the  ox,  thebuiialo,  the 
horse,  the  antelope ;  and  to  these  are  sometimes  added,  shells,  and 
the  bones  ot  marine  animals. 

The  beds  which  cover  those  fossil  remains,  are  not  always  of  great 
thickness ;  they  are  almost  never  of  a  stony  nature,  but  consist  of 
alluvial  and  unconsolidated  earth.  The  bones  themselves  are  rarely 
|)etritied,  and  have  no  appearance  of  being  rolled  or  carried  by  wa- 
ter from  one  region  of  the  globe  to  another. 

The  abundance  of  them  in  so  many  climates  is  in  itself  a  proof, 
without  any  other  circumstance,  that  they  were  not  transported,  by 
a  sudden  inundation,  from  one  place  of  the  earth  to  another ;  for 
they  could  not,  in  that  way,  have  been  so  generally  diffused.  On 
the  same  principle,  we  conclude,  that  these  bones  have  not  been 
buried  by  the  hands  of  men.  If  the  only  instances  in  whkrh  they 
occurred  were  in  countries  that  had  been  conquered  by  the  arms  of 
the  Macedonians,  the  Carthageuians,  and  the  Romans ;  and  if  the 
|[)ones  found  were  those  of  the  elephant  only,  there  might  be  some 
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pretence  for  supposing  them  to  be  the  bones  of  animals  of  the  last- 
meDtioned  species  which  had  perished  in  war.  But  when  the  num- 
ber of  iodivtduals  is  so  great^when  the  region  to  which  they  extend 
IS  so  mst,  and  the  bones  of  other  animals  so  frequently  intermixed* 
we  must  acknowledge,  that  they  have  not  been  the  victims  of  the 
restlessoes  and  ambition  of  the  human  race.  Indeed,  they  probably 
belong  to  a  period  when  mau*s  dominion  over  the  earth  was  weak 
and  partial ;  when  the  human  race,  perhaps,  was  confined  to  some 
favourite  spot  in  the  valley  of  the  Nile,  or  in  the  plains  of  Shi nnar ; 
and  when  the  elephant,  from  his  sagacity  and  streugibj  remained 
master  of  the  earth. 

The  facts  also  that  have  been  stated,  lead  us  to  reject  Buffon*s  ex- 
plaoatiou^  founded  on  the  gradual  refrigeration  ofiiur  globe.  Hie 
rhinoceros  of  the  Lena,  and  the  mammoth  whose  carcase  was  pre* 
served  in  the  ice,  must  have  lived  and  died  in  a  cold  climate ;  so 
that,  as  soon  as  the  warmth  of  life  was  extinguished,  the  antiseptic 
power  of  cold  prevented  the  approach  of  corruption.  The  skilful 
and  indefatigable  naturalist  whose  discoveries  we  are  now  consi^ 
derio^,  beside  all  this,  has  clearly  proved,  that  the  fossil  pachy. 
dennata  contain  six  different  species  that  are  now  extinct,  though 
belonging  to  genera  which  still  exist ; — one  species  of  rhinoceros, 
two  of  the  hippopotamus,  two  of  the  tapir,  and  one  of  the  elephant. 
All  the  genera  to  which  these  species  belong,  are  perfect  strangers 
in  the  climates  where  their  bones  are  found.  Three  of  them  belong 
to  tbe  old  continent,  and  one  of  them  only  to  the  new. 

These,  however,  are  not  the  only  wonders  which  the  fossil  re- 
mains of  this  order  of  quadrupeds  have  discovered.  The  bones 
from  the  Ohio  have  been  long  known,  and  were  the  first  which 
convinced  naturalists  that  certain  species  had  become  entirely  ex- 
tinct. The  great  animal  to  which  these  bones  must  have  belonged, 
was  for  a  long  time  confounded  with  the  mammoth  of  Siberia ;  and 
tbou^  the  teeth  were  admitted  to  be  of  a  'structure  quite  dif- 
ferent, the  name  of  mammoth's  bones  was  very  improperly  applied 
to  them,  both  in  England  and  Ainerica.  The  teeth  are  studded 
with  large  tubercles,  instead  of  being  composed  of  alternate  layers 
of  bone  and  enamel,  as  in  the  case  of  the  elephant  and  most  grami- 
nivorotts  quadrupeds.  The  anunal  must,  nevertheless,  have  had  a 
great  aflbiity  to  the  elephant ;  yet,  on  account  of  its  teeth*  Cuvier 
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refers  it  to  a  difierent  genus^  to  which,  became  of  the  tubercles  ju4 
mentioned,  he  gives  the  name  of  mastodonton.  A  skeleton  of  tbb 
animal  was  found  by  Mr.Peale,  of  Philadelpbiii,  on  the  banks  of 
Hudson's  River,  in  the  state  of  New  York,  and  b  Aow  preserved  in 
bis  museum.  Another,  nearly  as  perfect,  was  brought  to  London 
by  his  son,  Mr.  Rembrandt  Peale,  and  was  exhibited  a  few  yeart 
ago  in  that  metropolis.  These  skeletons  are  so  complete,  that  the 
osteology  of  the  animal  may  be  considered  as  perfectly  known. 
What  rendered  this  discovery  peculiarly  interesting  was,  thaf  in  the 
midst  of  the  bones,  there  was  a  mass  of  small  branches,  graas  and 
leaves,  half  bruisedy  among  which  they  thought  they  could  discover 
a  species  of  reed  at  present  common  in  Virginia ;  the  whole  appearing 
as  if  it  had  been  enveloped  in  a  sack,  which  they  conceived  to  be  the 
stomach  of  the  animal.  Hitherto,  it  is  only  in  North  America  tliat 
the  bones  of  this  animal  have  been  found.  Similar  bones  have  been 
discovered  iu  Peru  and  in  Terra  Firma ;  but  they^  are  thought  bv 
Cuvicr  to  belong  to  another  species  of  the  same  genus. 

The  general  conclusions  are,  that  the  great  Mastodonton,  or  ani- 
mal of  the  Ohio,  was  in  many  respects  similar  to  the  elephant,  not 
surpassing  it  greatly  in  size,  and  being  probably  furnished  with  a 
proboscis  ;  that  the  structure  of  its  grinders  refer  it  nevertheless  to 
a  different  genus  ;  that  it  probably  fed,  like  the  hippopotamus  and 
the  bear,  ou  the  roots  aud  tougher  parts  of  vegetables ;  and  that 
though,  on  this  account,  it  must  have  frequented  marshy  groundj 
it  was  not  made  for  swimming,  or  living  in  the  water,  aud  was  trulj 
a  land  animal;  that  its  bones  are  most  common  in  North  America, 
and  that  they  are  fresher  and  better  preserved  than  any  other  fossil 
bones*     Further  enquiry  has  enabled  Cuvier  to  reckon,  in  all,  fire 
different  species  of  the  nlastodonton,  some  of  which  have  been  found 
on  the  Old  Continent.     One  species  was  found  by  Humboldt  m  llie 
kingdom  of  Quito,  at  the  height  of  twelve  hundred  toises*    This, 
we  l>elieve,  is  the  greatest  height  at  which  the  fossil  bones  of  quad* 
rupeds  have  ever  been  discovered.    Thus  we  have  five  species,  cou- 
stituting  an  entire  genos,  to  be  added  to  the  six  formerly  enumerated ; 
making,  in  all,  eleven  species,  which  have  entirely  disappeared  from 
aiuong  the  living  inhabitants  of  the  earth. 

We  have  spoken,  hitherto,  only  of  those  animal  remains  which 
occur  ia  the  loose  and  unconsolidated  earth«    The  remains  of  land 
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anioHiK  however,  and  even  of  quadrupeds,  have  been  sometimes 
found  included  iu  stone,  ofa  slaty  and  calcareous  nature.  Of  thist 
the  plaster  quarries  near  Paris  have  afforded  a  remarkable  example* 
and  one  that  occurred  fortunately  in  a  situation  where  there  were 
many  skilful  and  accurate  observers.  In  the  third  volume  of  the  An- 
nales,  Covier  gives  an  account  of  bones  which  he  had  found  included 
between  the  strata  of  gypsum,  in  the  plaster  quarries  near  Paris,  of 
which,  after  a  very  ample  detail  of  the  head,  the  various  parts  of 
which  he  had  been  enabled  perfectly  to  replace,  he  concludes^  that 
no  well  informed  naturalist  would  deny  that  these  bones  had  be- 
kmged  to  a  herbivorous  animal,  of  the  order  of  Pacbydamata,  and 
of  a  genus  between  the  tapir  and  the  rhinoceros.  As  little  could  he 
deny,  says  he^  that  no  such  animal  has  yet  been  discovered  among 
the  living  tribes  on  the  surface  of  the  earth.  He  gives  to  this  genus 
the  name  of  PalsBOtherium,  expressive  of  its  great  antiquity. 

Farther  research  into  the  remains,  of  which  the  plaster  quarries 
about  Paris  contain  so  many  specimens,  enabled  him  to  discover 
another  g^nus  similar  to  the  former,  but  without  canine  teeth,  which 
be  has  distinguished  by  a  term  indicating  this  inoffensive  structure, 
Anoplotherium.  In  each  of  these  genera  he  distinguished  several 
spedes,  as  the  Magnum,  Medium,  Minus,  and  Commune. 

In  a  Memoir  sul>seqnent  to  those  which  are  considered  above, 
inserted  in  the  1 2th  vol.  of  the  Annales,  Cuvier  gives  an  account  of 
two  entire  skeletons  which  he  had  completed  with  infinite  labour, 
one  of  the  Anoplotherium  commune,  and  the  other  of  the  F^lseothe- 
riom  roedinnu  They  were,  as  has  been  said,  something  between 
the  bog  and  the  tapir,  bnt  of  great  size ;  the  Anoplotherium  about 
twelve  feet  long,  measuring  to  the  extremity  of  the  tail. 

A  reflexion  with  which  he  concludes  hu  second  Memoir  on  this 
subject,  is  highly  deserving  of  attention  *•  It  must  seem  strange, 
he  observes,  that  in  a  countfy  as  extensive  as  that  which  our  quarries 
occnpiy,  more  than  twenty  leagues  from  east  to  west,  there  are  hardly 
any  animal  remains,  but  of  one  smgle  family.  It  can  hardly  be 
doubted,  that  the  proportion  of  bones  of  any  species  has  some  re« 
btioD  to  the  numbers  of  that  species  when  alive.  Thb,  therefore, 
a  condition  of  the  animal  world,  corresponding  very  little. 

AbmIm  du  M.  torn.  3,  p.  386. 
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to  what  we  have  now  before  ut.  In  the  present  state  of  the  giobt 
the  countries  which  make  a  part  of  the  two  great  continents  are  io. 
habited  by  animals  of  all.  the  different  families^  each  according  to 
its  latitude,  and  the  quality  of  the  soil.  This,  however,  is  not  tiie 
case  with  large  islands ;  and  the  condition  of  New  Holland,  in  par. 
ticular,  may  throw  some  light  on  the  state  of  the  country  inhabittd 
by  the  animals  in  our  quarries. 

Five-sixths  of  all  the  quadrupeds  of  New  Holland  belong  to  one 
and  the  same  fimily,— that  of  the  animals  of  the  Opossunn  kind. 
The  six  genera  of  this  family,  the  Dasyurus,  the  Phalangist,  the 
Kangaroo,  Ssc,  are  all  very  near  one  another,  and  have  aotliiiig 
analagous  to  them  in  the  rest  of  the  world,  except  the  Opossum  of 
South  America. 

The  number  of  species  comprehended  m  these  six  genera,  amounts 
at  least  to  forty ;  and  there  are  not  in  the  whole  country  above  eight 
or  ten  species  not  belonging  to  them,  namely,  a  wild-dog,  two  rats, 
and  several  species  of  bat.  Here  then  we  have  a  country,  of  con- 
siderable extent,  which,  at  the  present  day,  in  the  proportion  of  the 
families  of  existing  quadrupeds,  offers  something  very  similar  to  what 
-must  have  taken  place  among  the  fossil  animals  of  our  quarries, 
where  we  find  at  least  eight  that  are  pachydermotis  for  one  that  is 
carnivorous.  This  consideration  must  evidently  be  of  weight,  if  we 
are  to  form  any  conjecture  concerning  the  state  of  the  earth's  surface, 
at  the  time  when  it  was  inhabited  by  these  extinct  species. 

Besides  the  Memoires  in  which  Cuvier  has  described  the  Pachv- 
dermata,  he  treats,  in  another,  of  those  camiVorotii  animals  of  which 
the  remains  are  preserved  in  a  fossil  state  *•  The  caverns  of  Germany, 
found  in  a  great  tract  of  mountainous  country,  have  been  long  cele- 
brated for  the  multitude  of  animal  remains  which  they  contain.  Tiie 
mountains  in  which  these  caves  are  found,  are  all  calcareous  and  con« 
nected  with  one  another.  Beginning  with  the  Hartz,  they  separate 
the  valley  of  the  Elbe  from  that  of  the  Weser,  and  proceeding  east- 
ward, from  those  of  the  Rhine  and  the  Danube,  till,  turning  tlie 
sources  of  the  Elbe,  they  go  on,  to  divide  the  valleys  of  the  Oder, 

aiid  the  Vistula  from  the  plains  of  Hungary,  or  the  great  basin  of  the 
Danube.  The  extent  of  this  chain  is  more  than  two  hundred  leagues. 


•  Vol.  X,  p,30l, 
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At  one  extremity  of  this  long  line  are  Beau  man's  Cave  and  Schai^ 
fei  s  in  the  Hartz,  described  in  the  Protogea  of  Leibnitz.  At  the 
other  extremity  are  the  caves  in  Flungary  which  also  contain  bones, 
and  which  have  been  known  from  immemorial  time.  Between  these 
two  extremes,  are  the  caves  in  Franconia  near  Bayreuth,  and  parti- 
cularly the  cave  of  Gaylenreuth,  which  of  all  others  is  the  richest  in 
fossil  remains.  These  caverns  are  of  great  extent ;  they  are  lined 
with  stalactitical  concretions;  and  in  these  concretions,  near  the 
bottom,  and  on  the  floor,  are  contained  a  vast  number  of  bones> 
The  bones  in  them  all,  are  nearly  in  the  same  state ;  detached,  shat- 
tered, broken^  but  never  rolled ;  a  little  lighter  and  less  solid  than 
recent  bones,  yet  in  their  animal  state  very  little  decomposed,  con- 
taining much  gelatinous  matter,  and  not  at  all  petrified. 

What  is  most  singular  is,  that  in  all  these  caverns,  over  a  distance 
of  more  than  two  hundred  leagues,  the  bones  are  the  same.  Three- 
foorths  of  them  nearly  belongs  to  two  species  of  bears  which  no 
longer  exist.  About  half  the  remainder  belong  to  a  species  of  hy- 
ena ;  some  few  belong  to  the  tyger  or  the  lion  ;  others  to  the  wolf 
or  dogy  the  fox,  the  polecat,  or  to  some  species  nearly  allied  to  them* 
The  species  so  common  in  the  soil  and  alluvial  ground,  as  already 
described,  viz.  elephants,  rhinoceroses,  horses,  buffaloes,  tapirs-^ 
are  never  found  here ;  neither  any  of  the  Palseotheria,  such  as  occur 
in  the  stony  beds  abont  Paris.  So  aUo,  converselv,  none  of  the  bones 
found  in  these  caverns  are  ever  discovered  in  either  of  the  other  si- 
tuations, except  those  of  the  hyaena,  which  are  sometimes  found  in 
the  loose  earth.  It  is  also  of  consequence  to  observe,  that  the  caves 
never  contain  the  bones  of  any  marine  animals  whatever,  nor  any 
thing  that  marks  the  presence  of  the  sea. 

The  earth  which  serves  as  the  envelope  of  the  bones,  was  analyzed 
by  M.  Laugier,  assistant  chemist  in  the  Museum,  and  was  found  to 
contain  21  per  cent,  of  the  phosphate  of  lime,  the  characteristic  of 
bone.  There  were  32  per  cent,  of  ii^iie  and  magnesia  combined  with 
carbonic  acid  ;  and  24  of  the  carbonic  acid  itself.  The  comparison 
of  the  bones  with  thobe  of  living  aniniuls  has  been  made  with  a  de- 
gree of  care,  accuracv^  and  laborious  examination,  th:it  can  hardly 
be  exceeded . 

The  bones  of  the  carnivorous  anl'iiisls,  deposited  over  this  extensive 
chain^  are  on  a  level  higher  than  ti:.it  at  which  the  bones  of  the  ele- 
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uodistmguishable  from  those  of  the  common  deeri  the  roe,  the  urus^ 
the  ox,  the  bufialo,  &c. 

The  cfifficulty  of  accounting  for  the  loss  of  the  species  belonging 
to  one  family,  and  the  preservation  of  those  belonging  to  another, 
are  neariy  alike  ;  and  we  cannot  hope  to  understand  the  one,  with, 
out  having  an  explanation  of  the  other.  Farther  examination  may 
throw  more  light  on  a  subject,  where,  though  much  has  lately  been 
discovered,  a  great  deal  no  doubt  remains  to  be  known. 

We  have  thus  offered  an  abstract  of  what  we  conceive  to  be  among 
the  most  curious  and  valuable  documents  concerning  the  antient  in- 
Inbitaats  of  our  globe.  It  is  curious  to  remark,  that  the  principal  loss 
which  the  lapse  of  time  has  produced,  so  far  as  we  are  acquainted 
with  the  history  of  animals,  has  fallen  upon  one  particular  order. 
There  are  six  genera  of  Pachydermata  now  existing ;  namely,  the 
elephant,  the  tapir,  the  hog,  the  hip|)opotamu8,  the  daman,  and 
the  rhinoceros;  and  there  are  three  genera,  the  palseotheriumj  ano- 
plotherium,  and  mastodonton,  which  are  lost,  besides  many  species. 

The  opinion  entertained  b\  Cuvier  concerning  the  extinction  of 
these  aaimals,  sudi  of  them  at  least  as  are  found  in  the  soil  or  the 
aUuvial  earth,  is,  that  it  has  been  produced  by  water,  or  by  some 
sudden  imindation  that  overwhelmed  tlie  land  to  a  certain  height. 
There  is^  indeed,  no  appearance  of  the  bones  liaving  been  carried 
or  transported  by  water ;  and  there  is  no  reason  to  suspect  that  the 
catastrophe  arose  from  a  wave  or  curtent  having  such  force  as  to 
cHrry  every  thing  along  with  it.  If  a  deluge  were  the  cause,  it  must 
have  been  a  simple  submersion  of  the  land  under  the  water,  with- 
out  any  thing  like  that  sudden  violence  which  some  geologists  have 
imagined*  Whether  this  submersion  arose  from  the  rising  up  of  the 
water,  or  the  sinking  down  of  the  land,  is  not  likely  to  be  ascertained 
from  the  pbssnomena  of  the  animal  kingdom;  and  on  this  subject,  the 
ivits,  and  perha|>s,  still  more  the  theories  of  geologists,  will  incline 
then  tofonn  diHerent  opinions.  Some  perhaps  may  think,  that  a 
sudden  catastrophe  is  not  a  supposition  necessary  for  the  explana- 
tion of  these  ap))carances.  The  fossil  remains  in  some  countries, 
particularly  in  Siberia,  where  they  seem  to  form  the  ground*work 
of  entire  islands,  are  too  great  to  owe  their  origin  to  the  animals 
existing,  at  any  one  instant,  on  the  surface  of  the  globe.  The  ac. 
cumulatiou  of  ages ;  the  collecting  together  of  the  remains  which  a 
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kmg  series  of  years  had  consigned  to  the  earth,  could  alone  enable 
the  Lena,  or  the  Indegirka  to  construct  those  sepulchral  monumenta 
which  are  described  above.  The  common  course  of  nature,  there, 
fore,  may  be  sufficient  to  esplain  the  existence  of  these  animal  re- 
mains :  and  the  entire  loss  of  certam  species  may  perhaps  have 
arisen  from  the  extension  and  severity  of  man's  dominion  over  the 
earth.  The  preservation  of  the  Ruminant,  and  the  extinction  of  so 
many  of  the  Pachydermous  animals,  may  also,  in  some  measure,  be 
explained  by  the  greater  numbers  of  the  former,  their  wider  dif- 
fusion,  and  their  greater  activity.  This  much  at  least  may  be  con- 
sidered as  certain,  that  the  explanation  of  these  fossil  boaes  is  to 
be  derived,  either  from  a  submersion  of  the  continents  under 
water,  quietly  and  without  agitation,  or  from  the  accidents  which 
occur  in  the  ordinary  course  of  nature.  All  other  hypotheses  seem 
to  be  excluded  ;  and  thb  exclusion  is  no  inconsiderable  step  towards 
the  final  solution  of  the  problem. 

[Edin.  Rev.—Memoire  sur  ies  Eldphans  Vwans  ei  Fostiks, 
Mem,  sur  le  grand  Mastodonte,  6(c.  ResumS  general  de 
tHUtinre  det  Ossemens  Fossils,  Sfc^ 


5.  Petrifactions  of  the  Sulurhs  of  Paris. 

Thb  Metropolis  of  France  is  situated  in  the  midst  of  a  cootttry, 
which,  for  one  of  horiasontal  or  secondary  stratification,  is  among 
the  most  remarkable  that  has  ever  been  described.  Great  bodies 
of  rock,  containing  thousands  of  marine  exuviwp  alternate  regularly 
with  other  rocks,  in  wbicli  the  shells  of  fresh-water  fish  lye  similariy 
imbedded.  The  bones  of  land  animals,  of  which  not  only  the 
species,  but  even  the  genera  are  unknown,  occupy  entire  districts  } 
and  other  bones,  belonging  to  animals  of  vast  size,  and  to  which 
we  find  none  analogous,  except  in  very  distant  countries,  are  scat* 
tered  through  the  beds  nearer  to  the  surface.  The  characteis  also 
of  a  great  torrent  from  the  south* east^  are  impressed  on  the  forms 
of  the  hills,  and  the  direction  of  the  principal  ridges.  All  those 
circumstances  unite  in  forming  a  country  well  calculated  to  instruct 
us  concerning  the  latter  revolutions  of  the  earth's  surface. 
Two  very  emment  naturalists,  Cillrier  and  Btougamtf  the  ene 
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known  by  his  valuable  productions  in  various  departments  of  jpkj* 
steal  science,  and  the  other  by  his  excellent  system  of  Mineralogy* 
have  undertaken  the  survey  of  this  tract,  and  have  given  an  accoiint 
of  their  observations  in  an  interesting  work,  of  whidi  we  shall  lay 
before  onr  readers  the  following  abstract. 

The  boundaries  of  the  territory  which  is  here  called  the  country 
round  Paris,  are  not  fixed  by  arbitrary  rules,  but  by  \iut9  which 
Nature  herself  has  traced  out  on  the  surface  of  the  earth. 

The  valley  of  the  Seine  is  separated,  for  a  considerable  distance 
from  that  of  the  Loire,  by  an  elevated  ground  of  great  extent, 
usually  known  by  the  name  of  Beauce,  which  stretches  from  n<>rtlw 
west  to  south  east  for  more  than  forty  leagues :  and  from  the  line 
of  partition  of  this  tract,  the  rivers  descend  on  the  north  to  the 
Seine,  and  on  the  south  to  the  Loire.  The  surface  of  this  ridge  is 
formed  of  sand,  which  covers  all  the  beds  of  which  the  interior 
consbts.  From  the  two  extremities  of  it,  or  from  about  the 
Mauldre  on  the  west,  and  Nemours  on  the  east,  run  off  two  per. 
tions  of  a  chalk  country,  which  extend  to  a  great  distance  in  all 
directions,  forming  the  whole  of  Upper  Normandy,  Picardy»  and 
Champagne*  The  inner  boundary  of  this  great  t>elt  passes  through 
Montereau,  Suzanne,  Epemay,  on  the  east ;  and  on  the  west  through 
Montfort,  Mantes,  Oisors  and  Chaumout,  to  Compi^gne;  and 
forms,  with  the  sandy  ridge  just  described,  the  natural  boundary 
of  the  district  to  which  the  following  observations  extend. 

The  whole  of  the  tract  comprehended  within  the  limits  now  de» 
scribed,  consists  of  regular  beds  of  rock  or  of  earth,  succeeding  one 
anothci'  every  where  in  the  same  order,  from  the  chalk,  which  is 
the  lowest,  to  the  sand,  which  is  the  uppermost  of  all.  Those  suc- 
cessive formations  convey  the  idea  of  so  many  deposits  made  in  the 
bottom  of  a  great  gulph,  the  sides  of  which  were  originally  of 
chalk  *• 

The  lowest  rock,  or  that  which  b  mferior  to  all  the  rest,  is  the 
chalk  I  and  above  thb  are  ten  others  in  the  order  here  exhibited, 

1*  Formation  oif  chalk. 

t.        «—         of  plastic  day* 


•  Tbb  ii  certainly  iDaccantc  i  the  cimlk  Itself  it  one  of  the  depetiCct,  aad 
|i  OBly  the  tot  or  oldest  of  the  scries. 
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3.  Formation  of  coarse  limestone* 

4.  —         silicious  limestone- 

5.  —         gypsum,  containing  bones  and  fresfa-water  pro* 

ductions 

6.  —         marl  of  marine  origin. 

7.  .—        sandstone  without  shells. 

8.  —         grit,  or  sandstone  of  marine  origin. 

9*         — *         buhr.  or  railstone  formation  without  shells. 

lO.         •*         marl  and  buhr  stratum,  containing  fresh*water 

shells. 

1  !•  -—  travelled  earth,  containing  rounded  pebbles,  pud- 
ding stone?,  argillaceous  marl,  and  peat-moss. 

On  this  enumeration,  the  authors  of  the  essay  remark,  that  they 
have  used  the  term  formation,  adopted  by  the  school  of  Freyberg, 
to  denote  a  collection  of  beds  of  the  same  or  of  different  nature, 
but  all  formed  at  the  same  period.  *^  The  greatest  part  of  these 
'  formations  are  unknown  to  the  geologists  of  the  celebrated  school 

*  just  mentioned,  at  least  we  have  not  besn  able  to  recognize  any  of 
'  them  in  the  works  which  they  have  published,  and  which  we  have 
'  had  occasion  to  consult.    Nevertheless^  as  it  is  very  possible  that 

*  those  different  formations  exist  in  other  places,  it  appeared  to  us 
'  of  consequence  to  give  them  such  precise  denominations,  as  may 

*  furnbb  geologists  with  the  means  of  recognizing  them  elsewhere.* 

The  essay  goes  on  to  describe  the  chalk  formation.— It  consists 
of  horizontal  courses,  often  indbtinctly  marked,  and  never  subdi- 
vided into  thin  layers.  It  contains  flints  unconnected  with  one  an- 
other, but  disposed  in  beds,  and  adhering  to  the  chalk.  It  is 
known,  however,  that  in  a  great  part  of  Champagne  the  chalk  con« 
tains  no  "flints. 

This  formation  u  particularly  characterized  by  the  fossils  or 
organic  remains  which  it  contains,  different  not  only  in  the  species, 
but.  often  in  the  genus,  from  those  found  in  the  limestone  above. 

Tliough  the  authors  of  the  essay  remark,  that  all  the  fossils  in 
the  chalk  have  not  yet  been  enumerated  and  described,  they  give  us 
the  names  of  22  species,  not  one  of  which  is  to  be  found  in  the 
limestone  t»  the  most  remarkable  of  theite,  and  one  which  they 

i  It  is  remarkJible  tliat  the  charactert  of  tlie  chalk  aboot  Parii  leeBi  |o  agree 
perfectly  with  those  of  the  mountains  of  St.  Peter  at  Maestricht.    The 
^ind  of  Beleninlte Js  foand  on  l>oth. 
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consider  as  peculiarly  characteristic  of  the  chalk  foriuation,  h  the 
Belemuite. 

In  all  the  chalk  about  Paris,  a  skilful  naturalist  quoted  in  the 
essay,  M.deFrdnce,  observes,  that  no  univalve  with  a  simple  and 
regular  spiral,  such  as  the  Cerite,  i\:c.  has  never  been  found ;  and 
this  is  the  more  remarkable,  that  such  .shells  are  discovered  in 
abundance,  a  few  yards  higher  up,  in  the  coarse  limestone  of  the 
third  formation.  It  is  certain,  however,  that  this  rule  does  not 
liold  with  respect  to  the  cliiilk  of  o2her  countries. 

2.  Almost  the  whole  surtace  of  the  chalk  is  covered  with  d  bed 
Qf  plastic  clay,  unctuous  and  tenacious,  very  refractor),  and  con» 
taining  some  silicious  but  no  calcareous  matter.  It  varies  in  its 
colour,  aud  in  many  of  its  properties,  as  it  also  does  in  its  thickness, 
which  in  some  places  is  seventeen  yards,  and  in  otliers  not  more 
than  two  or  three  inches.  If  there  are  any  organic  remains  in  this 
clay,  they  are  extremely  rare, — and  in  the  few  cases  where  they 
have  been  found,  seem  to  have  been  introduced  by  accident. 

3.  The  coarse  limestone  conies  next.-^It  does  not,  however,  al« 
ways  cover  the  clay  immediately,  but  is  ofen  separated  from  it  by 
a  bed  of  sand  more  or  less  thick ;  and  it  is  doubtful  whether  this 
sand  is  to  be  considered  as  belonging  to  the  clay  or  the  limestone 
formation.  The  latter  b  composed  of  alternate  layers  of  coarse 
limestone,  argillaceous  marl,  clay  ui  thin  beds,  and  lastly  calca« 
reous  marl ;  and  these  always  occur  in  the  same  order.  Some  of 
them  are  occasionally  wanting ;  but  that  which  is  inferior  in  one 
district  never  becomes  higher  in  another.  This  constancv  of  their 
order  has  been  observed  in  places  twelve  myriameters,  (about  74 
English  miles,)  distant  from  one  another.  The  means  of  ascertain* 
ing  this  curious  and  important  fact,  was  afforded  by  the  fossils  cou« 
tained  in  the  different  beds,  those  belonging  to  each  being  suffici- 
ently characterized  to  ascertain  the  identify  of  the  stratum  in  which 
they  were  included. 

Fifty  of  the  most  remarkable  of  the  fossils  found  in  these  beds, 
are  enumerated  and  named  in  the  essay  -.  This,  however,  is  only  a 
small  part  ot  the  whole ;  upwards  of  6O0  species  having  been  col- 
lected and  described  by  the  two  able  naturalists,  MM.  de  France, 
and  de  la  Mark. 

4.  The  fourth  formation  is  a  siliciotM  limestonei  aot  lying  above 
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the  formery  nor  below  it ;  but  in  a  situation,  geologically  speaking* 
level  with  it*  or  side  by  side,  and  immediately  above  the  plastic 
day.  It  is  formed  of  distinct  courses  of  a  calcareous  stone,  pene** 
tested  with  silex  in  all  directions.  It  b  often  cavernous;  and  it 
seems  that  the  silex,  in  penetrating  into  the  cavities,  has  covered 
their  sides,  in  some  instances,  with  mammellated  stalactites  variously 
coloured,  and  in  others  with  short  quartz  chrystals,  very  pure  and 
tran^rent*  This  formation  has  never  been  observed  till  now, 
tboogh  it  exists  over  so  considerable  an  extent  of  countfy.  It  has 
this  distinctive  character,  that  it  contains  no  organic  remains  of  any 
kind,  either  belonging  to  salt  or  fresh  water. 

In  this  formation  is  foond  one  species  of  the  fock  called  a  bubr, 
used  for  millstones,  whidi  seems  to  be  the  silicious  skeleton  of  a 
Smcstoue.  -  The  silex  having  been  deprived  of  th^  calcareous  part, 
by  the  operation  of  some  unknown  cause,  remains  now  a  porous 
mass,  very  hard,  and  containing  in  its  cavities  an  argillaceous  marl, 
which  has  no  traces  of  stratification.  These  millstones,  however. 
Bust  not  be  confounded  with  those  which  will  be  described  after- 
wards, in  the  8th  article  Of  this  enumeration.  The  country  abont 
Footainbleau  belongs  to  this  species  of  limestone. 

5.  dc  6«  The  formations  of  gypsum  and  marl  come  next  in  order. 
The  gypsum  lies  immediately  on  ths  limestone  described  above. 
The  formation  is  not,  however,  entirely  gypseous,  but  consists  of 
alternate  beds  of  that  substance,  and  of  argillacious  and  calcareous 
marls.  These  beds  observe  the  same  order  of  superposition  as  far 
as  they  have  been  examined.  In  the  beds  of  this  formation,  are 
constantly  fotmd  the  skeletons  and  scattered  bones  of  birds  and  of 
anknowo  quadrupeds/  as  also,  though  but  rarely,  shells  belonging 
to  fresh-water  fish;  so  that  it  would  aj^pear  that  the  gypsum  of 
Montmartre,  and  of  the  other  plaster  quarries  about  Pftris,  has  been 
deposited  and  chrystaliaed  in  Aesh-water  lakes. 

In  the  higher  gypseous  beds  are  also  contained,  the  skeletons  of 
the  great  animals,  which  Cuvier  has  described  with  so  much  indus« 
tiy  and  skill.  These  consist  of  five  different  species  of  the  Pale- 
otherium,  as  many  of  the  Auoplotherium,  a  Pachyderm  of  the  hog 
kind,  the  Canis  Parisiensb,  the  Didelphb  Parisiensis,  or  the  Parisian 
Opossum,— besides  three  or  four  unknown  species  of  birds,  a  tor- 
toise, a  crocodile,  and  some  fishes.  The  upper  strata  of  marl 
sontam  reaaains  of  the  palm  tree  and  of  fishes,  together  with 

▼OL.  IK  P 
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dhellt  belonging  to  fresh  water.  A  gremt  number  of  other  fossil  rf« 
nains  are  found  m  niarlj  strata  of  marine  formation^  that  lie  above 
those  jttst  mentioned.    These  amount  in  all  to  twenty-six  species. 

A  formation  thus  curious  and  enigmatical  is  conoeiTed  by  some 
writer^  and  particularly  a  writer  in  the  Edinburgh  Review,  in  hit 
account  of  M.  Cuvier's  description^  to  amount  to  a  confirmation  that 
the  gypseous  strata  in  the  neigbourhood  of  Pftris,  cannot  be  referred 
to  any  of  the  formations  described  by  IVemer.  The  reasons  assigned 
arc,  that  this  gypsum  covers  the  sh^il  limestone,  instead  of  being 
covered  by  it;  that  it  Is  not  fibrous;  and  that  it  does  not  altematt 
witb  the  coarse  sandstone,  as  the  second  gypseous  formation  of 
Werner  is  supposed  to  do.  This  opinion,  however,  has  been  since 
successfully  combated  by  Professor  Jameson,  and  the  syrtcm  of 
IVemer  made  to  coincide  with  the  appearance. 

7.  The  seventh  formation  consbts  of  sand  and  sandstone,  wiih. 
out  shells.  This  sandstone  b  often  found  extremely  poret  end  fur. 
nishes  a  siiidous  sand  that  is  useful  in  the  arts :  in  other  places  it 
contains  a  mixture  of  clay,  and  is  coloured  by  oxids  of  iron; 

8.  The  eighth  formation  is  of  sandstone,  and  is  distbgnisiied  by 
containing  marine  objects,  of  which  sixteen  are  enumerated  by  M. 
Cuvier,  from  Moatmartre,  Romainville,  &c.  There  are  therefore 
in  the  neighbourhood  of  Paris,  three  different  fonnatioiis  of  sand- 
stone. 

When  we  look  back  on  the  series  of  beds  which  liave  been  enit- 
merated,  the  idea  of  a  sea,  which  has  deposited  at  its  liottom  an 
immense  mass  of  ciialk,  and  of  marine  objects  of  different  species, 
forces  itself  on  the  imagination.  The  precipitate  of  chalk,  and  of 
the  remains  which  accompany  it,  ceases  all  at  once;  the  beds  which 
^succeed  are  of  a  nature  entirely  different,  and  consist  of  a  depositiou 
of  clay  and  sand.  Another  sea,  or  the  same,  furnished  with  ne\v 
inhabitants,  now  exhibits  a  prodigious  quantity  of  testaceous  moN 
Ittsci,  altogether  different  from  those  of  the  chalk,  and  forms  at  it* 
bottom  vast  beds,  composed  in  great  part  of  these  testaceous  re- 


By  degrees,  the  quantity  of  those  shells  dimuushei^  and  at  length 
ceases  enUrely ;  the  sea  has  retired,  and  the  earth  is  covered  witli 
fiesh  water.  Alternate  beds  of  gypsum  and  marl  are  now  formed » 
involving  the  shells  of  the  fish  which  inhabited  these  lakes^  and  the 
bones  of  the  quadrupeds  which  lived  upon  their  banks. 
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Next>  die  fresli  water  disappears;  the  sea  returns,  and  brings 
with  it  certain  species  of  bivalve  and  turbinated  shells,  which  after- 
wards cease,  and  are  replaced  by  oyster  shells.  An  interval  of 
time  then  took  place,  during  which  nothing  but  sand  was  deposited : 
eirlier,  therefore,  no  organised  bodies  were  contained  in  that  aea^ 
or  their  remains  are  entirely  destroyed. 

At  last,  the  sea  retires  a  second  time ;  lakes  and  marshes  of  fresh 
aster  succeed,  and  cover  with  the  remains  of  their  inhabitants  the 
summits  of  the  hills,  and  the  surfaces  of  the  plains  between  them. 
Such  is  the  series  of  vicissitudes  which,  in  the  strata  here  described* 
has  left  so  many  unequivocal  monuments  of  its  existence  I 

9.  A  milstooe  formation  without  shells.  This  rock  is  a  sileic* 
filled  with  a  multitude  of  irregular  cavities,  traversed  by  silicious 
threads,  disposed  like  the  reticulated  structure  of  a  bone,  and  co- 
vered with  a  coat  of  red  ochre.  These  cavities  are' often  filled 
with  argillaceoos  marl,  or  argillaceous  sand ;  they  never  communi- 
ate  with  one  another  1  are  never  lined  with  mammellated  silicious 
iocnutations,  like  chalcedony,  nor  with  crystals  of  quartz.  These 
l»t  characters,  independently  of  its  position,  are  sufficient  to  dis- 
tJD^ish  it  from  the  milstone  beds,  derived  from  the  silicious  lime* 
ttonc  already  mentioned. 

Another  geological  character  of  tliis  rock  is,  the  entire  absence  ot 
til  organised  remains,  animal  or  vegetable,  belonging  either  to 
fre^h  or  salt  water.  Chemical  analysis  shows  it  to  be  composed  al« 
Diost  entirely  of  silex. 

We  are  glad  to  present  our  readers  with  so  distinct  an  account  of 
the  geological  characters  of  a  stone,  so  valuable  in  the  arts,  and 
formerly  so  much  used  in  England,  as  the  milstone,  or  buhr  of 
Paris, 

10.  A  second  fresh  water  formation.  This  is  composed  of  two 
torts  of  stone,  the  one  silicious,  and  the  other'  calcareous ;  whioh 
are  sometimes  found  separate,  at  other  times  mixed,  and  as  if 
kneaded  together. 

Whether  the  formation  we  now  s^Yepk  of  is  marly  or  compact,  it 
aiita  contains  irregular  cylindric  cavities  nearly  parallel,  though 
crooked.  These  resemble  exactly  the  cavities  that  might  be  left  in 
a  mass  of  thick  mud,  by  bubbles  of  gas  rising  from  the  bottom  to 
the  surface.    The  greater  part  of  the  shells  found  in  this  stratum^ 
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have  beeo  particularly  described  by  Brongntart,  in  the  15th  rolom^ 
of  the  Anoales  of  the  Museum.  They  belong  all  to  rivers  or  lakes ; 
such  as  the  Potamides  Laniarkii,  Planorbis  of  various  kinds,  Um- 
neusy  Helix,  &c  ;  together  with  many  specimens  of  silicious  wood, 
of  reeds,  seeds,  &c.  amounting  in  all  to  twenty  different  species. 

11*  The  11th  formation  consists  of  ^inconsolidated  earth,  viz. 
sand,  marl  and  clay,  mixed  with  coaly  matter.  It  contains  9l»o 
gravel :  but  the  objects  which  particularly  characterise  it,  are  the 
remains  of  large  organized  bodies,  such  as  trunks  of  trees,  bones  of 
elephants,  oxen,  lein-deer,  and  other  large  mammalia. 

It  is  probably  to  the  existence  of  these  organized  bodies,  not  yet 
entirely  decomposed,  that  we  must  attribute  the  dangerous,  and 
often  pestilential  emanations  disengaged  from  this  earth,  when  re- 
moved for  the  first  time,  after  the  long  series  of  ages  which  have 
elapsed  since  its  deposition.  For  it  is  with  this  formation,  which 
appears  so  modern,  as  with  all  that  are  before  examined.  Though 
very  recent,  in  comparison  of  the  others,  it  is  yet  anterior  to  all  his- 
torkal  record ;  and  we  may  gather  from  it,  that  the  earth,  or  ruin 
of  the  ancient  world,  did  very  little  resemble  that  of  the  present ; 
since  the  remains  of  plants  and  animals  found  in  it  are  entirely  dif. 
ferent,  not  only  from  those  of  the  countries  where  it  is  found,  but 
from  all  that  are  known  at  present  to  exist. 

We  have  now  given  an  abridgement  of  the  first  part  of  this  valu- 
able and  interesting  memoir.  The  second  part  consuls  of  a  minute, 
geographical  detail  of  the  places  and  circumstances,  in  which  the 
phenomena  above  described  have  been  particularly  observed ;  into 
which  it  is  not  possible,  in  an  abstract  such  as  this,  to  enter  with 
any  great  eflect.  We  shall,  however,  endeavour  to  give  a  general  idea 
of  the  sections,  and  the  mioeralogical  chart  with  which  the  essay  is 
.  illustrated. 

The  vertical  sections  of  a  ccmntry,  horizontally  stratified,  convey 
much  more  information  concerning  its  structure,  than  the  horiaontal 
section,  or  the  map  of  the  mere  surface.  The  reason  is  obvious. 
A  vertical  section  is  tramjterse  to  the  strata,  and  gives  a  view  of 
their  order  of  snccessiou,  theur  thickness,  their  depth  under  the 
snrfiioe,  &c.  A  horizontal  plan  teUs  only  what  particular  bed  hap^ 
pens  to  be  at  the  surface,  at  a  particular  place,  a  circumstance  that 
may  depend  on  aocicleBtal  or  foreign  causes,  that  have  detesmined 
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Ihe  wtste  or  decoiDpositloD  of  the  rock  to  be  greater  at  one  place 
thao  another.  Hence  the  great  value  of  the  vertical  sections  of  a 
country  horizontally  stratified,  a  matter  of  which  the  geologbts  em- 
ployed in  the  construction  of  mineralogical  maps  do  not  seem  al* 
ways  to  have  been  sufficiently  aware.  M  M .  Cuvier  and  Brongniart, 
have,  however,  been  aware  of  it,  and  have  accompanied  their  survey 
with  eleven  vertical  sections  of  the  country  round  Paris,  as  well  as 
a  mineralogical  map,  in  which  the  formations  that  are  at  the  sur- 
face are  distingublied  by  different  colours.  On  this  map,  they 
have  also  laid  down  the  lines  in  which  their  sections  are  made.  It 
will  be  readily  understood,  that  in  forming  a  section  of  this  nature^ 
information  cannot  be  obtained^  except  at  points  considerably  dis* 
tant  from  one  another,  at  those,  viz.  where  natural  operations  may 
have  laid  bare  the  strata,  or  where  art  may  have  done  the  same,  by 
sinking  mines,  working  quarries,  digging  wells,  &c. ;  or  where  the 
nineralogist,  in  pursuit  of  knowledge,  m^y  have  bored,  or  cut  into 
the  interior  of  the  earth.  The  constitution  of  the  interior,  at  these 
diflerent  pcints,  is  all  that  actual  observation  can  ascertain:  the 
geologist  roust  fill  up  the  intervals  between,  as  the  astronomer  does 
the  intervals  of  his  observations,  by  attending  to  the  law  which  the 
things  actually  observed,  when  compared  with  one  another,  appear 
to  obey.  The  greater  the  number  of  the  observations  actually 
made,  and  the  greater  the  consistency  of  the  results,  the  greater  is 
the  evidence  that  the  thuigs  which  remain  concealed,  resemble 
those  which  have  been  actually  discovered.  The  sections  we  refer  to 
are  estimable  on  both  these  accounts ;  for  the  points  of  examination 
are  numerous,  and  the  conclusions  to  which  they  lead,  have  a  re. 
markable  conformity  with  one  another.  One  of  the  sections  is  an 
ideal  one,  containing  as  it  were,  the  mean  result  of  all  the  rest ;  and 
it  will  serve  therefore  better  than  any  other,  to  give  our  readers  a 
geocial  notion  of  the  lektive  thickness  of  the  strata,  as  well  as  of 
their  position. 

The  level  from  which  the  heights  are  reckoned,  is  that  of  the 
Sesoe,  at  the  Pont  de  la  Toumelle.  We  shall  give  the  measures  in 
metres,  observing  that  where  great  accuracy  is  not  required^  they 
may  be  reduced  to  yards,  by  considering  that  a  metre  is  to  a  yard^ 
as  13  to  12  nearly  *.    The  upper  surface  of  the  chalk  is  represented 


*  The  ratio  of  ISl  to  190  li  more  cnct. 
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as  undulating,  but  as  having  its  average  height  very  little  below  the 
level  just  mentioned.  The  section  below  this  level  b  wholly  on 
the  chalk,  and  extends  to  the  depth  of  34  metres.  The  plastic  clay 
covers  the  chalk  to  the  height  of  12  metres ;  the  coarse  liinestoue 
with  shells,  and  the  collateral  silicious  limestone  without  shells,  are  of 
the  thickness  of  34  metres.  The  whole  of  the  fresh  water  formation 
above  this,  occupies  a  space  of  43  metres.  The  beds  of  this  for* 
nation,  containing  the  sandstone  without  shells,  and  some  other 
diin  beds,  occupy  altogether  42,  the  millstone  formation  12,  and 
the  uppermost  fresh-water  formation  11,  making  in  all  about  180 
metres,  (I96  yards,)  from  the  lowest  point  of  the  chalk.  Wliat  is 
called  the  iimen  ^aliermsemeni,  or  the  earth  that  covers  the  sur* 
Ikce,  is  not  included  in  the  section. 

The  6rst  of  the  real  sections  is  one  carried  from  Notre  Dame,  to 
Lonjumeau,  south  from  Paris,  and  a  few  degrees  to  the  west,  the 
dbtance  being  a  little  more  than  18  kilometres,  somewhat  more 
than  1 1  English  miles.  The  strata  above  enumerated  are  seen  in 
Ibis  section  on  levels,  considerably  different  from  those  in  the  ideal 
•ection,  but  having  nearly  the  same  relation  to  one  another.  The 
section  through  Lonjumeau  passes  also  through  the  observatory, 
and  sliows  the  depth  of  the  caves  that  belong  to'it.  The  height  of 
the  floor  of  the  observatory  is  about  66  metres  above  the  level  of 
the  Seine,  at  the  brid«4e  abovementioned  ;  and  the  caves,  to  which 
you  descend  by  a  perpendicular  shafl,  are  CO  metres  under  tlie  sur- 
face. These  caves  are  in  the  coarse  shell  limestone,  which  is  the 
third  of  the  preceding  formations.  *  The  highest  ground  in  this  first 
'section  is  the  Plateau  de  Veniere,  where  the  uppermost  fVesh-wattr 
formation  is  found  covered  with  sand,  at  the  height  of  115  metres, 
or  IM  }ard8,  above  the  level  of  the  Seine. 

The  second  vertical  section  extends  frohi  Paris,  north-west  to 
Montmorency,  a  distance  of  about  21  kilometers,  or  13  £nglf>h 
miles,  and  contains  several  very  satisfactory  exhibitions  of  tlie  dif- 
ferent formations,  though  not  so  complete  as  the  preceding,  as  it 
does  not  go  below  the  level  of  the  river,  and  consequently  does  not 
extend  into  the  chalk.  We  shall  not  attempt  any  eUumeration  of 
the  rest. 

Any  idea  that  we  can  convey,  in  words,  of  the  hori2ontal  plan, 
0r  miueralogical  chart,  is  still  more  imperfect  than  of  the  verti. 
aal  sections.    This  plan  expresses,  by  means  of  colours,  the  different 
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fvrtuttioos  Unt  compose  the  superficies  in  all  the  tract  to  which  the 
nap  eatends^  that  is,  for  a  space  of  14  mjrianieterB,  or  8/  miles  in 
length  from  ea^t  to  west,  by  13  myriametersy  or  74  miles  in  breadth 
from  north  to  souths  a  superficies  of  more  thau  6400  square  miles. 

To  the  eastward  of  Paris»  io  the  space  between  the  Seine  and  the 
Harney  and  for  a  considerable  way  to  the  south  of  the  former*  to- 
wards  Footainbleau,  &c.  the  silicious  limestone  of  the  fourth  for- 
mation prevaib  very  generally,  and  occupies  a  circular  space  between 
SO  and  36  English  miles  in  diameter  *•  This  extensive  tract  is 
bounded  to  the  east  and  north-east,  by  the  plastic  clay,  or  second 
formation,  which  extends  in  those  directions  beyond  the  limits  of 
the  map. 

Immediately  round  Paris,  on  the  north  <^f  the  Seine,  the  for* 
matioiv  at  tlie  surface,  is  that  from  the  fresh  water  above  described. 
This  extends  to  the  distance  of  three  and  a  half  myriameters,  oc- 
cupying nearly  the  whole  of  the  space  between  the  Mame  and  the 
Oise»  and  bounded  both  on  the  north-east,  north-west,  and  south« 
west,  by  two  very  extensive  districts  of  the  shell  limestone  of  the 
third  formation.  A  little  farther  to  the  north,  on  both  sides  of  the 
Oise,  the  chalk  reaches  the  surface  for  a  considerable  extent ;  but 
still  farther  to  the*north,  b  succeeded  by  the  plastic  day.  A  great 
tract  of  country  on  the  south-west  of  Paris,  about  Epemon,  Dour* 
dan,  and  Estamps,'  connists  of  the  millstone  or  buhr  formation.  If 
to  these  we  add  a  considerable  tract  of  gypsum  round  Versailles^ 
and  another  of  the  same  substance,  having  Lonjumeau  nearly  in  its 
centre,  we  shall  have  a  tolerably  exact  notion  of  the  extent  and 
bearing  of  the  principal  tracts,  in  which  these  different  formations 
are  exhibited  at  the  surfiice. 

One  of  the  drcninstances  which  must  strike  every  one  in  con- 
sidering  the  facts  above  described,  is  the  alternation  of  salt  and 
fie&b.water  productions,  which  seems  so  little  to  agree  with  any 
thing  that  theory  can  suggest.  The  successive  changes  of  level  that 
most  thus  have  taken  place,  are  very  hard  to  be  understood ;  and, 
whether  they  are  to  be  ascribed  to  the  alternate  rising  and  falling 
of  the  land,  or  to  the  alternate  falling  or  rising  of  the  sea,  are  dis* 
CQSiioos  which  must  be  left  to  future  enqairy.    The  Parisian  strata 

*  All  the  Btcaiaici  aol  expre«ed  io  French  oaiaei  are  undeniood  to  h% 
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contain^  however,  nndeniuble  proofs,  and  the  only  proof  that  has  yet 
appeared^  that  the  relative  level  of  the  sea  and  land  baa  been  more 
than  once  changed,  even  in  the  hiter  geological  periods  in  opposite 
directions;  in  a  word»  that  there  is  a  vibration  backward  and  for- 
ward, in  what  seems  to  us  of  all  things  the  most  stedfast,  arising 
from  causes  about  which  we  can  form  only  imperfect  conjectures. 

The  existence  of  species,  and  even  genera»  of  animals,  in  the  very 
remote  ages  of  the  world,  that  are  now  unknown,  has  already  been 
inferred  from  the  examination  of  the  bones  contained  in  these  strata; 
and  wc  are  glad  to  present  our  readers  with  so  much  accurate  in- 
formation concerning  the  substances  in  which  those  bones  are 
found.  It  is  not  a  little  curious  to  consider,  that  since  these  ani- 
mals e^kisted,  the  land  on  which  they  dwelt  has  been  again  immersed 
under  the  waters  vf  the  ocean,  and  has  remained  so  long  under  it  as 
to  be  now  covered  by  a  bed  of  oyster-shells,  two  thick  beds  of  sand* 
stone,  and  the  hard  silicions  rock,  which  constitutes  the  millstone 
forma ti'in.  F»r  back  as  this  reaches,  with  regard  to  the  natural 
hbtory  of  the  earth,  the  deposition  of  the  strata  in  which  these 
bones  are  contained,  nay,  evpn  of  the  chalk,  the  basis  of  the  whole, 
is  recent,  compared  with' the  rocks  of  intermediate  or  primary  for- 
mation. 

In  the  bones  contained  in  the  plaster  or  gypsum, formation,  we 
have  the  most  ancient  monuments  of  land  animals  that  are  yet 
known  to  exist,  and  on  account  of  their  great  antiquity  it  is  perhaps 
Ies9  wonderful  that  they  resemble  so  little  any  of  the  animals  now 
inhabiting  the  earth.  The  genera  and  species  of  animals  that  in- 
habit  this  globe  are  evidently  subject  to  change ;  some  are  entirely 
extinguished. — As  old  species  perish,  do  new  species  rise  up!  Is 
there  some  secret  law  of  animal  reproduction  by  which  there  is  a 
succession  of  species  in  the  course  of  ages,  as  there  is  of  individaals 
in  the  course  of  years  I— Tlie  mind  is  lost  amid  the  uncertain  lights 
and  gigantic  images  that  pass  before  it ;  and,  on  awakening  as  from  a 
fearful  dream,  sees  nothing  satisfactory,  but  one  mystery  more  added 
to  the  thousands  that  are  already  around  it*. 

[Edinh,  Rev, — Emoi  mr  le  Geographk  MinenUogique  Jet  En- 
virons  de  Paris.    Par  G,  Cuvier  ei  Alex.  BrongmarU 


•  A  aomewliat  liniifair  sketch  bas  liecD  given  by  Mr.  Plsrkinson  of  the  "  itialm 
and  fossil  Remaios  near  London/*  by  Dr.  FlUoo,  **  of  the  Geological  Stnic- 
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SECTION  IV. 
FOSSIL  UTBNSILSj  ORNAMENTS,  AN0  BVILDINOS. 

1.  Roman  Antiquities  in  Lincolnshire,    By  ike  Revm  Abrakasn  Ue 

ia  Pryme, 

I  HAVE  .observed  many  Roman  ways  in  Liacolnshire^  but  none 
more  observable  than  that  called  High-street,  which  I  think  runs- 
almost  directly  ia  a  straight  line  from  London  to  H umber-side. 
This  High-street  is  so  visible,  that  it  is  a  great  guide  to  strangers  and 
passengers.  It  is  cast  up  on  both  sides  to  a  great  height,  andjdiscmu 
tinned  in  many  places,  and  then  begun  again^  and  so  on  to  Humber- 
aide.  I  have  observed  that  where  it  runs  over  only  bare  mould  and 
plain  heath,  that  it  consists  of  nothing  but  earth  thrown  np ;  but - 
where  it  runs  through  woods,  it  is  not  only  raised  with  earth,  but 
also  paved  with  great  stones  set  edgewise,  so  very  close  to  each 
other,  that  the  roots  of  the  trees  that  had  been  cut  down  to  make 
%Tay  for  the  same,  might  not  spring  up  again  and  blind  the  road. 

lure  of  the  Vicinity  of  Doblio,"  and  by  Mr.  Leonard  Horner  **  on  the  Mf- 
n^Talogy  of  tlie  Malvern  Hilb,"  all  contained  in  the  very  mloable  volnmc 
lately  published  (the  fint  and  promifting  froiU  of  this  pablic-tpirited  institii* 
f ioa)  by  the  Geological  Society :  but  of  too  scientific  a  nature  for  a  popular 
vork.  We  aiay,  however,  venture  to  extract  the  following  concluding  para* 
graph  from  Mr.  Parkinson's  paper,  containing  a  comparatiTe  view  of  the  ge- 
neral oryctognosy  of  London  and  P^s.  "  On  comparing  the  preceding 
sketch  with  the  Etmy  on  the  Mineralogical  Geography  of  the  neighbourhood 
of  Puis,  by  Mem.  Covier  and  Brongniart,  some  important  variations  will  be 
peiceived  between  the  strata  found  above  the  chalk  in  this  island  and  in  France* 
la  France,  the  strata  above  the  chalk  differ  both  in  number  and  quality  from 
those  which  have  been  hitherto  olnerved  in  a  similar  situation  in  England.  In 
France  loo,  general  strata  of  sand  and  sand-f(one«  exist  above  the  strata  of  the 
gn^vel  formation,  which,  in  this  island,  appear  to  be  the  highest. 

'*  The  first  of  these  differences  appears  to  result  chiefly  from  (he  existence 
of  maneroos  beds  or  patches,  the  fonnation  of  which  most  have  depended  on 
ecrtaia  local  circumstances,  such  as  the  existence  of  fresh  or  salt  water  lakes, 
at  the  period  of  the  drying  up  of  a  former  ocean  ;  the  different  chemical  com- 
binations which  might  thence  have  taken  place,  ftc.  But  the  occurrence  of 
such  variations  can  hardly  be  considered  as  interrupting  the  continuity  of  th* 
stfatification* 

*'  Indeed,  when  it  if  confidered,  that  in  France  much  more  freqaeat  oppor- 
taaitiet  are  afforded  of  examining  the  stratification  immediately  above  the 
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This  paved  causey  is  still  very  strong,  finii»  aoJ  visible  in  rasny 
places  of  thb  street,  when^  woods  are  yet  staudiog  on  l>oth  sides,  as 
luidoubtedly  tbey  were  in  the  times  of  the  Romans,  else  it  had 
not  been  paved ;  and,  ki  some  other  places,  it  is  paved  where  no 
remains  of  wooil  is  now  to  be  seen,  though  undoubtedly  there  was 
when  it  was  made.  In  one  placid  I  measured  the  breadth  of  the 
said  paved  street,  and  found  It  just  seven  yards  broad,  English 
measure. 

This  street  or  causey,  in  its  course  full  north,  runs  by  the  fields 
of  Htthberstow,  which  perhaps  signifies  the  place  where  the  Danish 
General  Hubbin  was  buried ;  in  which  fields,  not  fiir  from  this 
street,  are  the  foundations  of  many  Roman  buildings  to  be  seen,  as 
is  manifest  from  their  tiles  found  there,  and  according  to  tradition 
there  has  been  a  city  and  castle  in  that  place  ;  and  there  are  two 
springs,  the  one  called  Julian's  stony  well,  and  the  other  Castleton 
well;  and  several  old  Roman  coins  are  now  and  then  found  there. 
This  might,  perhaps,  be  some  little  old  Roman  town  by  the  highway 
nde,  and,  in  after  times,  before  that  it  was  mined,  called  Castletown, 
or  Casterton,  from  its  being  built  upon  or  near  some  of  their  camps, 
which  might  then  be  in  those  fields. 

About  a  mile  further  to  the  northward,  on  the  west  side  of  the 
smd  street,  on  a  great  plain  or  sheep-walk,  the  fooiidattons>of  an* 
other  old  town  are  very  visible ;  though  now  there  is  neither  ho^se, 
slone,  rubbiih,  tree,  nor  hedge,  to  be  seen  belonging  to  it. '  I  counted 
the  vestigia  of  the  buildings,  and  found  them  to  amount  to  about 
one  hundred  that  are  still  visible ;  and  the  number  of  the  streets  or 


chalk  than  in  England,  it  will  not  be  regarded  as  Improbable,  that  several  of 
these  beds  or  patches  may  exist  here,  the  discovery  of  which  would  render  the 
accordance  of  (he  two  series  of  the  strata  much  more  close. 

^*  Even  from  the  examinations  which  bawe  been  already  made,  the  identity 
of  the  French  and  English  choIlL  is  established.  The  British  strata  alnive  ths 
chalk  are  also  found  to  contain  patches  of  plastic  clay,  of  most  of  the  varieties 
m<*ntioned  in  the  French  strata,  as  well  as  patches  of  coarve  Hmestoae,  with  Us 
accoinpanying  sand  and  its  peculiar  fossil  shells,  soch  as  are  found  to  f^ist  fai 
the  corresponding  French  strata. 

**  The  other  difference^  the  eiistencc,  in  France,  of  bedi  of  sand  and  of  saad- 
stone,  above  those  of  gravel,  which  are  the  lightest  strata  of  this  island,  is  very 
reoiHrkable.  Mny  it  not  be  attributable  to  the  abruption,  from  this  island,  of  ^ 
fuperior  strata  or  beds  of  this  formation,  by  that  catastrophe,  instaacet  of  tbS 
^utoniilung  force  of  which  have  been  already  noticed  ?*'•— JSdffar* 
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lanes  is  four  or  five ;  and  not  far  from  it  nerlhward  is  a  place  called 
the  Kirk-gartb»  where 'the  church  is  iupposed  to  have  stood  that  be- 
looged  to  this  town.  Tradition  calls  this  place  Gainstrop,  and  vol. 
ii.  of  the  Monas.  Angl.  shows  that  there  werie  lands  and  tenements 
berein,  given  to  Newsted  priory,  not  far  from  this  place,  in  an  bland 
in  the  river  Ank»  falsely  called  Ankham. 

About  a  mile  or  two  hence  the  street  runs  through  Scawby  wood, 
where  it  is  all  paved,  and  from  thence  close  by  Broughtou,  by  a  hill 
which  seems  to  be  a  barrow,  from  which  the  town  had  its  nanie» 
quasi  barrow  town,  but  that  it  seems  to  be  too  excessively  great  for 
one.  However,  I  have  found  fragments  of  Roman  tiles  and  bricks 
there,  and  millions  of  petrified  shelUlish. 

From  thence  the  causey,  all  along  paved,  is  continued  about  a 
mile  further^  to  the  entrance  upon  Thornholm,  where  there  b  a 
place  by  the  street  called  Bratton  Graves,  and  a  little  to  the  east 
near  Broughton-wood  side  is  a  spring  that  turns  moss  into  stone ; 
and  a  dttte  further  stands  tlie  ruins  of  the  stately  priory  of  Thorn- 
bolm,  built  by  King  Stephen.  Opposite  to .  tliis  priory^  about  a 
quarter  of  a  mile  on  the  west  side  of  the  street  is  a  place  called  San- 
ton,  from  the  flying  sands  there,  which  have  over.run  and  ruined 
above  a  hundred  acres  of  laud.  Among  these  sands  was,  in  ancient 
times,  a  great  Roman  pottery,  as  Dr.  Lister  shows  from  the  relics  of 
ruinous  furnaces*  and  many  fragments  of  Roman  urns  and  pots  still 
to  be  met  with*  I  have  also  found  there  several  Roman  coins,  and 
a  large  piece  of  brass  found  in  the  bottom  of  one  of  the  furnaces, 
like  a  cross,  which  perhaps  was  part  of  a  grate  to  set  some  pots  on, 
while  they  were  baking  or  drying. 

Returning  back  to  the  street,  there  are  several  sand.hilb,  some- 
what like  barrows,  on  the  top  of  one  of  which  was  erected  a  great  flat 
stone,  now  so  far  sunk  in  the  earth  that  there  is  uot  above  a  foot  of 
it  to  be  seen.  Entering  tiien  into  Appleby.lane,  the  street  leads 
through  the  west  end  of  the  town,  where  two  old  Roman  games 
are  still  practised,  though  very  imperfectly,  the  one  called  Julian*a. 
Bower,  and  ihe  other  Troy*s  Walls.  From  hence  the  street  runs 
straight  on,  leaving  Roxby,  a  httle  town  half  a  mile  on  the  west,  and 
Winterton,  a  pretty  neat  town.  And  then  about  three  or  four 
miles  further,  leaving  Wintringham  about  half  a  mile  to  the  west, 
liie  street  falls  into  the  Humber,  and  there  ends ;  at  which  end  has 
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been  a  town  called  Old  Wiotriiigliam,  and  a  sort  of  a  beach  for 
ships. 

AH  the  part  of  the  country  on  the  west  side  of  this  street  has 
been  occupied  by  the  Roniaiis,  as  may  be  gathered  troni  the  medals 
coins,  and  the  many  tiles  and  bricks  that  are  commonly  here  found, 
especially  at  a  cliff  called  Wintorton  Cliff,  where  some  old  Aoman 
baildings  have  stood  ;  and  further  about  two  miles  more  to  tlie  west 
is  Alkhurrow,  which  seems  to  have  been  a  Roman  town,  not  only 
from  its  name,  but  from  a  small  four-square  camp  or  entreurhment 
there,  on  the  nest  side  of  which  is  a  bariow  called  Countess  Barrow 
or  Countess  Pitt,  to  this  day,  hollow  in  the  middle. 

In  the  town  of  Roxby  i^  a  close,  or  garth,  where  a  Roman  pave<- 
ment  was  discovered,  on  the  south-west  of  the  church.  The  occa«. 
sion  of  its  discovery  was  the  tenant  digging  to  repair  a  fence  between 
this  close  and  another;  as  soon  as  he  had  discovered  it,  he  bared  a 
little  of  it,  and  it  lay  about  a  foot  and  a  half  in  the  ground,  and  on 
digging  in  many  places  be  found  it  about  six  or  seven  }ards  broad, 
and  as  many  long,  if  not  more. 

Having  got  a  spade,  shovel,  and  besom,  we  fell  to  work,  and  with 
a  great  deal  of  labour  (the  ground  being  very  hard)  bared  about  i| 
yard  and  a  half  square ;  by  which  we  cast  up  many  pieces  of  Roman 
file,  the  bone  of  the  hinder  leg  of  an  ox  or  cow  broken  in  two,  am) 
many  pieces  of  plaster  painted  red  and  yellow,  which  seemed  to 
have  been  the  cornish  at  the  foot  of  some  altar,  or  perhaps  of  som« 
part  of  the  building ;  and  we  observed  that  several  great  stones  in 
their  falling,  when  the  building  over  this  pavement  was  destroyeil, 
had  broken  and  lodged  themselves  in  the  pavement.  Then  having 
swept  the  space  thus  bared  very  clean,  the  pavement  looked  very 
beautiful,  and  one  could  not  imagine  that  such  mean  stones  coulc) 
make  such  pretty  work  $  being  nothing  but  small  square  bits  of 
brick,  slate  and  cauk,  set  in  curious  figures  and  order,  and  only  of 
three  colours,  red,  blue,  tfnd  white.  Several  whole  rows  of  red, 
blue,  and  white  on  the  outsides  of  the  smaller  work,  consisted  of 
pieces  twice  as  long  as  the  rest.  The  material  that  these  small 
stones  is  set  in,  is  a  floor  of  lime  and  sand,  and  not  plaster ;  which 
floor  is  so  rotten  and  decayed  with  time,  that  the  little  stones,  &g« 
are  easily  dug  up. 

The  whole  pavement  consists  of  circles,  and  quadiEDgular  tn^ 
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many  irregular  figures^  uith  rows  of  the  aforesaid  stonesj  red,  blue, 
and  wliite :  in  some  of  these  circles  and  figures  there  are  nms»  m 
olhers  flowers,  and  iii  others  interchangeable  knots,  according  to  tbt 
workman's  fancy. 

[PMi.  Tram.  1700.] 

2.  Roman  Camp  ai  Castor  in  Norfolk*  By  Mr.  WUUam  Arderon. 

Tlie  town  of  Caj»tor  is  at  present  in  a  very  low  condition,  ooq« 
tainiug  no  more  than  between  twenty  and  thirty  small  cottnges.  It 
stands  about  four  miles  south. west  of  Norwich,  and  by  traditioo, 
and  some  learned  authors,  is  supposed  to  have  been  a  considerable 
city,  oat  of  whose  ruins  Norwich  took  its  rise.  However,  at  this 
day,  excepting  the  camp,  not  the  least  trace  or  footstep  of  any  thing 
remarkable  b  left  remainuig. 

The  camp  itself  lies  near  a  furlong  south-west  from  the  town  of 
Castor,  and  leads  you  by  a  gentle  descent  down  to  the  little  river 
Wentsum,  which  swiftly  glides  close  to  the  end  of  it,  and  doubtlest 
at  the  first  forming  of  the  camp  was  designed  to  be  part  of  the  for* 
tification  on  that  side,  as  well  as  to  supply  the  army  with  water,  and 
to  bring  up  such  tbingt  as  they  wanted  from  the  sea,  if  their  com* 
municatlon  by  land  should  at  any  time  be  impeded.    This  river  is 
by  some  called  Taus,  or  Tese :  but  probably  it  did  not  formerly 
take  that  name  till  it  approached  the  Roman  camp  at  Teseburg, 
three  or  four  miles  higher. 
We  are  told  by  tradition,  as  well  as  by  some  learned  authors,  that 
the  sea  came  up  to  thb  camp;  and  indeed  every  intelligent  ob« 
server  must  confess,  that  tbe  marine  bodies  found  in  every  part  of 
Norfolk,  on  the  highest  hills,  as  well  as  in  the  lowest  pits  and  valleys, 
are  mdubitable  proofs,  that  at  some  time  or  other  the  sea  must  have 
covered  this  whole  country ;  but  then  we  may  be  assured  by  the 
present  condition  of  this  camp,  that  the  sea  has  not  exceeded  the 
level  of  it  since  it  has  been  in  being,  which,  if  we  credit  several  of 
our  ancient  hbtorians,  it  was  upwards  of  17OO  yean  ago.    It  may 
therefore  serve  to  prove,  that  the  sea  since  that  time  has  not  ex« 
cecded  these  bounds,  and  that  the  fossils  dug  up  above  this  level  are' 
more  ancient  than  it,  though  we  have  ao  proper  data  to  discover 
how  long  before  the  sea  had  passed  this  height. 

The  figure  of  the  camp  is  not  a  square,  but  a  parallelogram,  whose 
two  longest  aides  are  each  440  yards^  and  its  ends  or  two  shorter 
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tides  S60  jftids  each.  These  are  its  dinensions  withoutside  the  ram* 
part  and  ditch ;  but  within  the  length  is  3^2  yards,  and  the  breadth 
S64«  The  breadth  of  the  fosse  and  rampart,  in  some  places  where 
it  remains  most  perfect,  was  48  yards«  though  in  others  not  above 
30.  And  the  whole  groand  taken  up»  including  the  ditch  aiid  ram- 
part^ is  3t  acres,  2  roods,  and  36  poles ;  or  the  area  withm  the 
ditch  and  rampart  21  acres,  1  rood,  21  poles. 

Three  sides  only  of  this  camp  have  been  fortified  with  a  rampart, 
whose  upper  part  wAs  laced  with  a  thick  and  strong  wall,  made  of 
lime  and  flints ;  of  which  wall  there  are  still  remains  in  several  places 
of  the  rampart,  besides  a  very  deep  ditch,  that  seems  to  have  been 
most  considerable  on  the  east  and  sooth  sides.  The  wait  on  the 
north  side  appears  to  have  been  built  at  two**diflerent  times;  that 
h,  it  seems  to  have  been  raised  higher  than  it  was  built  at  first,  at 
some  distance  of  time  afterwards  $  for  a  parting  may  be  observed 
at  a  certain  height  running  from  end  to  end. 

The  ruins  of  two  old  towers  still  remain,  one  of  which  stood  on 
the  north  side,  and  the  other  at  the  west  end ;  the  last  of  which  is 
at  present  the  most  considerable  of  the  two.  They  were  both  built 
in  a  manner  perhaps  peculiar  to  the  Romans  at  that  time,  and 
which  it  may  not  be  improper  to  describe.  They  began  first  with 
a  layer  of  bricks  laid  flat  as  in  pavements ;  on  that  they  placed  a 
hyer  of  clay  and  marl  mixed  together,  and  of  the  same  thickness  as 
the  bricks ;  then  a  layer  of  bricks,  afterwards  of  clay  and  marl,  then 
of  bricks  again,  making  in  the  whole  three  layers  of  bricks  and  two 
of  clay :  over  this  were  placed  bricks  and  lime  twenty.nine  inches, 
the  outside  being  faced  with  bricks  cut  in  squares,  like  the  modem 
way  of  building  in  some  parts  of  Norfolk,  then  bricks  and  clay, 
again  stratum  super  stratum,  as  high  as  the  old  ruins  now  remain 
standing. 

The  mortar  is  found  extremely  hard  at  this  day :  it  is  a  compo- 
sition of  lime,  sand,  and  ashes,  and  so  compact,  that  he  could  by  no 
means  break'a  piece  of  it,  of  an  inch  diameter,  from  the  base  of  one 
of  the  towers  at  the  east  gate,  but  on  striking  it  with  a  sharp  flint 
it  flew  off  in  dust. 

The  Roman  bricks  which  he  examined,  were  made  of  two  dif- 
ferent sorts  of  clay  mixed  ;  when  burnt,  one  appears  red  and  the 
other  white :  at  the  time  of  viewing  them,  they  were  exceedingly  hard 
and  solid,  and  far  superior  to  any  thing  of  the  kmd  now  made  with 
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m.  Poiiaps  they  are  little  worse  than  when  they  were  first  hid  down. 
IVse  bricka  were  made  without  the  awbtance  or  addition  of  nmd^ 
as  it  too  amch  the  practice  at  preaent  here  in  Norfolk :  for  when 
aaad  enters  the  con^KNition  in  any  considerable  proportion,  it  ran. 
den  the  bricks  friablet  soft,  and  rotten,  subject  to  be  broken  or 
fionnd  to  pieces  with  the  least  motion  or  pressure.  The  length  of 
these  bricks  is  I7i%  inches^  or  a  Roman  foot  and  half;  and  tfaek 
bread  IV-j^  inches,  or  precisely  a  Roman  foot :  which  may  serve  at 
some  proof  that  the  Roman  measures,  handed  down  to  us  by  sev^ 
tal  nnthors,  are  right,  and  may  likewise  inform  us  of  the  proportiott- 
nble  stature  of  man  at  that  time.  The  thickness  of  these  bricks  is 
1^  inch. 

The  great  numbel'  of  Roman  medals  that  have  been^  and  still  ate 
found  in  and  about  this  camp,  are  a  matter  of  great  wonder.  One 
lady  who  lives  near  the  ptace^  has  >t  seems  picked  up  at  least  one 
hundred ;  and  several  are  daily  g^itlieied  up  by  boys,  and  sold  to 
ttfungers  who  come  to  visit  the  phice*  That  these  pieces  have  been 
•sed  as  money  seems  exceedingly  clear,  from  their  different  degrees 
^perfoction;  some  being  worn  almost  quite  smooth,  others  having 
imperfect  busts  without  letten,  and  others  again  having  both  the 
busts  and  inscriptions  fair  and  legible,  which  could  only  happen 
from  Ifaeir  different  wear  as  money, 

[PktL  Thau.  1749.} 

J.  Off  ike  QMcUnt  Toifn  Delgwida  in  YorisUre,    By  Mu  ThomoM 

KnawUofu 

Within  four  miles  of  this  place  (Londisbuigh)  have  lately  been 
discovered  many  foundations  in  a  ploughed  field,  which  have  lain 
buried  for  many  ages,  and  without  any  records  or  tradition  of  it.  It 
was  discovered  by  a  fiirmer  at  Miilington,  as  he  formerly  tended  his 
.sheep  on  one  side  of  the  liill,  and  on  the  opposite  side  had  per- 
ceived m  the  corn  a  diffiKrence  in  colour  for  some  years  before^ 
which  led  l:im  this  summer  to  dig ;  and  happening  on  the  founda- 
tions it  encouraged  him,  with  Dr,  Burton  and  myself,  to  dig  likewise 
in  several  places ;  and  in  one  part  was  discovered  a  circular  fouuda. 
rion  five  f^t  wide,  and  the  plan  within  forty-five  feet  diameter; 
which  it  seems  was  a  temple  dedicated  to  Diana,  said  to  have  been  at 
Croodmatiham ;  bnt  no  appear«^ce  of  it  there  was  ever  found. 
The  distance  from  Ooodmanham  to  Miilington^  is  about  five  miles; 
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and  tliefe  were  likewise  many  other  foundations  wbich  had  gitaf 
quantities  of  Roman  fialrenieuts  within  them ;  by  which  fiiobablyf 
aAer  the  dissolution  of  the  temple^  it  became  a  Roman  station,  then 
called  Delgovicia ;  which  has  been  fixed  at  Goodmanharo,  Londis. 
buiigli,  Ha^^ton,  &c.2  yet  not  the  least  remains  ever  appearing  at 
any  of  those  i^cesj  so  as  to  satisfy  an  indifferent  inquirer;  but  in* 
this  just  now  discovered,  the  ruins  and  foundations  are  a  demonstia* 
tion  of  ttie  once  grandeur  of  the  place ;  and  doubtless  it  was  the 
aboveinentiOued  Ddgovicta.  The  foundations  lay  about  dgbteen 
inches  below  the  surface,  and  to  the  depth  of  four  or  five  feot  within 
the  groimd ;  and  are  on  the  Wolds  Hills,  within  two  miles  of  Podi- 
liogton* 

Within  a  mifae  and  a  half  of  Kilhaiu,  is  a  place  called  Danes 
Graves,  near  which  it  is  supposed  was  fought  a  great  battle,  in 
which  vast  numbers  fell;  and  so  were  laid  in  heaps,  and  covered 
with  the  chalky  soil  in  little  tumuli,  of  the  space  of  two  or  three 
sqiuure  yards,  in  which  are  found  great  quantities  of  human  bones ; 
and  now  there  is  not  (ess  than  an  acre  of  ground  covered  over  with 
them,  joming  close  to  each  other ;  and  it  is  one  of  the  greatest  cu- 
riosities of  antiquity  ever  seen. 

Abdiit  five  miles  from  thence,  in  Rudstone  church«yard,  there 
stands  up,  on  the  north-east  end  of  the  church,  a  large  slope,  thirty 
feet  above  ground,  aud  what  depth  within  is  not  known.  Neither 
is  it  known  on  what  account  this  vast  obelisk  was  brought  over  land, 
so  fiir  as  it  must  have  been ;  because  we  have  no  quarries  of  stone 
nearer  than  twenty  miles  of  the  phtoe*  All  the  wdds  are  barren 
of  such  materials:  it  b  five  yards  about,  and  of  a  parallelopiped 
fprm. 

Additional  Remarks  on  the  same  subjuci.    By  John  Buritm,  M.  D. 

The  learned  antiquarians  have  hitherto  been  greatly  at  a  loss  to 
find  the  place  where  the  Delgovicia  of  the  Romans  really  stood; 
some  supposmg  it  at  one  place^  and  some  at  another. 

Mr*  Francis  Drake,  in  hb  eacellent  Hbtory  and  Antiquities  of 
York,  has  given  every  thing  which  has  hitherto  been  written  in 
support  of  the  claim  made  by  each  place  to  the  honour  of  rising  out 
of  the  ruins  of  that  ancient  town,  with  hb  reasons  for  fixing  that  sta- 
tion at  Londesburgh ;  all  which  need  not  now  be  repeated. 

fkose  are  three  phices  where  the  site  of  Delgovicia  has  been  fixed 
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•I  I  vijb  Wctgkf 0D9  €kMiiiianhtm»  and  Londcsbotigb.  Bat  Dr.  Buv* 
ton  disaeoU  from  Mr.  Drake,  and  thinks  that  Delgovitia  vraa  not  at 
any  of  thoie  three  places,  for  several  reaaont  which  he  thinks  make 
againtt  that  sopposition.  But  he  rather  thmks  its  situation  near  the 
town  of  MiJliogtoii.  For  this  place  is  best  adapted  by  nature  for  the 
defence  of  the  country :  here  also  are  found  the  remains  of  old 
military  works.  All  these  works  inclose  4185  acres  of  gionnd; 
whc&ee  it  is  evident  here  must  have  been  a  large  amy.  We  see  in 
several  places  where  their  tumuli  or  barrows  were  represented  by 
liiUe  freen  liiUs. 

Having  shown  the  fertificntioas  and  out-woiks  of  the  camp^  ho 
■eat  endeavoured  to  prove  tbe  part  within  these  00  which  Delgok 
vitia  stood.  About  half  a  mile  north<east  of  Miiliogton,  on  thn 
south  side  of  a  genily*sloping  hill,  were  found  several  stone  fouiv 
daliooa  of  buildings  of  different  siaes,  and  of  diffinent  shapes; 
•g  which  were  found  several  fragments  of  Romau  pavemenis, 
tiles,  finest  and  two  Roman  coins.  Tiiese  .are  all  proofs  of 
tkt  buildings  having  been  Roman.  Tliere  was  likewise  dug  up  m 
piece  of  a  large  stone  pillar,  of  about  six  feet  in  length,  but  of  no 
regnfaur  order;  which  notwithstanding  might  yet  be  Roman;  for  wo 
cannot  suppose  those  military  people  so  well  skilled  in  ardiitectum 
as  the  artists  at  Rome. 

If  Ddgovitia,  as  Cambden  binU,  be  derived  from  the  British  word 
dbfpne,  which  signifies  statues  or  heathen  godsi  this  place  may  lay 
claim  to  a  title  on  that  account,  much  sooner  than  either  Weightoa 
w  Godmanham ;  for  here  was  dug  up  a  circular  foundation  resem* 
Ming  a  temple  in  all  appearance ;  being  forty-five  feet  dian^tcr 
within,  and  tbe  fonndation  was  near  five  feet  thick. 

Near  to  this  circular  building,  but  south  of  it,  were  the  foun- 
datnnfl  of  two  oblong  square  buildings,  but  with  a  strait  entrauoe^ 
■at  tww  feet  wide,  in  which  piobably  they  pnt  in  the  fuel  and  fiia 
for  their  sacrifices ;  there  being  evident  marks  of  burning  on  the 
stonca,  beiog  almost  burnt  through ;  also,  in  digging  in  the  mkldit 
of  these  two  bttilduigs,  were  found  about  half  a  yard  thick  of  aahes^ 
Willi  some  few  snkiU.  pieces  of  wood,  friel,  and  pieees  of  brute  bones^ 
chiefly  bamt,  and  a  great  part  of  a  horn  of  a  ktfge  deer.  East  of 
these  were  laid  open  the  foundations  of  another  square  building, 
where  were  found  various  pavements,  coins,  &c. 

IWm  wlmt  bas  been  said,  he  thinks  there  is  oothmg  waalmf 

yfou  II.  Q 
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tiow  to  prove  t^ib  to  have  been  the  Delgovita,  bat  lo  ffBOOodb  lW 
distance  as  mentioned  in  the  Itiueiary.  Thii  he  does  pretty  neariy* 
by  an  actual  measotomenf. 

He  thinks  it  is  evident  that  neither  Weighton«  Godmanbaa,  nor 
Londesbnrghf  stand  where  Delgovitia  was.  He  has  in  the  first  phoe 
shown  the  probabiity  of  this  place  near  Miltington  bciDg  the  statioin 
from  the  known  prudence  of  the  Romans,  because  one  set  of  aiea 
conld  defend  the  whole  Ibor  passes ;  which  could  not  have  been 
doae,  had  they  been  placed  at  Weighton^  Godmanham»  or  Loader 
bnrgh.  2.  He  has  shown  that  from  the  very  situation  and  natiitc  of 
the  eountiy,  there  required  but  iittle'art  to  make  their  can^  at  that 
lime  almost  impr^nable  |  the  valleys  in  general  being  from  siaty 
Jlo  ninety  yards  deep^  and  their  sides  very  steep,  a.  That  fnm  this 
camp  and  Londesbuigfa  they  might  see  the  whole  comitry  ftoia  the 
Hunger  on  the  south-east,  up  tlie  vale  of  York  cm  the  west  towards 
.  Ae  Borlh.west  side ;  so  that  no  army  could  soipiise  them  that  way. 
>*.  That  they  could  always  have  a  suflicient  quantity  of  proviaionst 
and  never  want  water,  even  in  the  hottest  sumnwrs.  And,  5*  That 
there  has  been  a  Roman  station  here,  as  is  evident  from  the  Rosnan 
pavementicoins,  tiles,  and  foundations  of  the  ruins;  and  if  the  Ronmm 
ImmI  a  statioa  at  Weighton,  Godmanbam,  or  Londesbnrgfa,  they 
would  scarcely  have  had  one  so  near  the  otlier. 

All  these  things  concur  in  proving  this  to  be  the  site  of  IMgo- 
vitia ;  and  there  is  or  can  be  no  argument  brought  against  it;  except 
that,  by  the  Itinerary,  the  distance  from  Eboracnm  try  Dervcutio, 
is  set  down  at  20  M.  P.  and  by  our  measure  the  distance  from  Yoik  to 
the.drcular  foimdation  in  the  camp,  n  only  17^  miles,  and  55  ynids ; 
so  that  there  is  above  2|  measured  miles  diiierenee.  In  anawer  to  tbisb 
be  says,  may  not  the  Itinerary  be  as  wrong  here  as  in  aonae  other 
places  which  is  very  evident  in  several  instances  t  and  as  it  is  vmng 
in  some  others,  doubtless  it  noHiy  be  so  in  this :  besides,  the  ^t^>»i— 
might  calculate  from  liie  centre  of  York;  and  this  mensoratioa  only 
goes  from  the  bar  at  Walrogate  to  the  cueular  foundatioa  in  the 
ftasnan  camp.  But  supposing  the  Itmemry  to  be  exactly  rights  yet 
when  the  diflsrence  between  the  Roman  Mil.  Ftes.  and  ottraaiics 
is  cakohted,  he  thinks  it  will  end  all  diqmtes  on  that  aooia. 

^  Jn  jippemBx  to  the  foregoing  Pqftr.    By  Mr.  Fr.  Drake,  F.  Jt& 
Time,  which  subverts  and  destroys  tbagnalaat  wmks  of  mtaltiBd, 
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ys  an  t^tatd  property  of  bringing  things  to  l^ht  The  Delgovitit 
of  the  Romnos  in  this  couutry,  so  iong  sought  after  by  Cambden  and 
other  writers,  is  at  length  discovered  so  fkr,  that  there  h  no  need  of 
any  more  coi^ture  about  it. 

Bemg  informed,  in  the  year  1745,  of  some  ttomin  curiosities 
Ibund  in  a  field  near  Milliogtou,  on  the  Wolds,  Dr.  Burton  of  York 
and  myself  net  out  to  survey  them.  On  our  coming  to  the  phice, 
an  intelligent  countryman  and  his  father  conducted  us  to  a  large 
plain  field,  oa  the  soath  side  of  Milliogton  wood,  where  they  showed 
several  foundations  of  buildings  under  ground,  on  the  very  stones 
of  which  the  apparent  marks  of  fire  may  be  traced.  Two  bases  of 
piUarsi  of  an  irregular  order,  and  a  large  piece  of  a  column,  were 
also  discovered;  several  pieces  of  tessellated  pavements,  Roman 
bfficki^  tiles,  kc.  were  dug  up.  The  father  said  that,  about  forty 
years  before,  he  saw  the  foundations  of  a  circular  building,  about 
iiAetfO  yards  diameter^  dug  up  m  this  place ;  which  must  have  been 
the  vestiges  of  some  circus  or  temple ;  that  it  had  been  the  custom 
lor  the  inhabitants  of  their  village,  time  out  of  mind,  to  dig  for 
stores  in  this  ground  when  they  wanted ;  and  which  they  must  ofleii 
do>  in  n  ooontiy  almost  clear  of  such  materials.  The  church  of 
Millington  itself  seems  to  have  been  built  out  of  the  ruins  of  this 
ancient  Roman  station. 

That  this  was  really  the  Delgovitia  so  long  sought  after,  is  beyond 
cQDttndaction.  The  dbtance  from  York  coincides  very  justly  with 
the  Itinerary ;  nineteen  or  twenty  Italian  miles  agrees  pretty  wdl 
with  onr  present  computation ;  and  at  the  same  time  points  out  the 
trne  nilitaiy  way  from  the  Humber  to  York.  Instead  of  foremg  m 
jond  tbfOQgh  the  vale^  the  Romans  very  wisely  chose  to  ii\ount  the 
hilb  as  soon  as  possible;  and  therefore  directed  their  stratum  firom 
Yorit  to  the  ford,  over  the  river  Derweot  at  Stainfordborg ;  and 
from  tbenee  m  a  direct  line  to  Garrowby  hill ;  whii*h  I  take  to  be 
comptcd  from  Barowby,  many  of  those  tumuli  or  barrows  being 
nmr  this  place.  On  the  top  of  this  mountain^  though  the  rand 
turns  np  it  by  an  easy  ascent,  beguM  a  series  of  such  enbrmods 
works  for  fortification,  as  the  like  is  not  to  be  met  with  in  the  whole 
island* 

This  road,  on  the  summit  of  the  hiJl  in  a  straight  line,  pomts  di» 
rectly  for  Sureby  or  Burlington  bay,  the  Sinus  Salutaris  of  Ptolemy. 
Bot  another  road  to  the  right  takes  a  different  course*  and  eomes 

02 
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down  to  the  ruins  before-mentioned.  Thence  the  rosid  leads  directly 
to  Londesburg,  the  place  which  I  once  thought  the  itation  sooglit 
for ;  it  passes  th|^ongh  Lord  Burlington's  park,  where  more  of  it  was 
laid  open  last  year  than  I  had  before  seen,  in  widening  the  large  and 
noble  canal  in  that  indosure.  This  place  was  before  a  morass,  and 
the  Romans  were  obliged  to  force  a  way  through  it,  which  is  eight 
yards  fcroad,  and  laid  with  stone  edgeways  to  a  great  deptlL  The 
toad  passed  up  the  hill  on  the  other  side  this  marshy  place,  and  di- 
Tided  into  two  brandies  on  the  top  of  H ;  one  way  pointing  through 
Weighton  to  Brough  on  the  Humber,  and  the  other  by  the  east  end 
of  Godmondham  directly  for  Beverley ;  which  now  1  am  convinced 
also  was  the  Pctvaria  of  Ptolemy.  From  which  last  station  it  must 
have  gone  out  directly  for  Patrington  or  Spumhead ;  one  of  which 
was  certainly  the  Roman  Pratorium,  mentioned  as  the  last  stage  in 
the  first  itinerary  route  of  Autoninus. 

Thb  sea-port  must  be  very  commodious  to  touch  at,  either  going 
or  returning  from  Gaul,  or  the  Bclgic  coasts,  and  bringing  military 
stores,  &c.  from  thence,  either  to  York  or  Malton ;  to  which  last 
place  the  Camolodunura  of  Ptolemy,  another  road  branches  out, 
apparently  from  the  conjunction  on  the  top  of  Garrowby  hfll,  Md 
leads  directly  to  it.  But  to  return  to  our  Delgovitia. 

The  situation  of  tiiis  place  is  admirable,  and  the  stupendous  worki 
about  it,  thrown  up  for  a  defence  to  this  sUtion,  and  the  several 
grand  roads  near  it,  are  not  to  be  described.  The  town  itself  was 
pkced  on  a  declivity  of  a  hill,  almost  fall  south ;  and  very  near  ils 
ruins  arise  some  rapid  springs  of  excellent  water ;  and  so  copious,  as. 
when  ioined  in  one  stream,  turns  a  mill ;  from  which  probably  tlic 
name  of  Millincton  has  proceeded.  There  was  also  lately  disco- 
xeted  a  well,  above  a  mile  E.  by  S.  from  these  springs,  dug  tllron-h 
the  solid  rock,  twenty-six  yards  deep,  which  must  have  been  a  Ro- 

man  work.  u  *  •    .l 

To  the  soulii.west  there  are  no  ramparts  thrown  up ;  but  to  the 
east,  uorth-casf,  and  due  nortli,' the  whole  country  is  full  of  them. 
The  vales  arc  all  guarded  by  small  encampments  at  their  angles ; 
the  vestiges  of  the  barracks,  now  visible,  are  called  by  the  country 
people  the  camps.  These  were  to  prevent  any  sudden  surprise  thut 
way  On  the  hills,  from  vale  to  vale,  some  of  which  arc  from  sixty 
10  ninety  yards  deep,  and  prodigiously  steep,  are  thrown  up  ^orks 
as  ramparts,  twelve  prds  broad,  and  proportionably  high,  ^hich 
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jeiu  10  right  angles  with  the  valliesy  and  serve  as  a  strong  barrier 
eveiy  where. 

[PhiL  Trans.  Ahr.  Vol.  IX.] 

4.  Buins  of  Herculaneum* 

The  destruction  of  tbiscitv,  by  the  dreadful  eruption  of  Vesuviu) 
of  the  year  79,  and  its  total  burial  beueulii  tiie  stonesi  ashesj  and 
lava,  which,  on  that  occasion,  were  ejected  in  fearful  and  stupendous 
abundance,  we  have  described*.  From  this  remote  period,  not  a 
vestige  of  its  buiidiugs  or  even  situatitm  .could  be  traced  by  the 
keenest  antiquary  or  geologist  till  the  year  172<},  when  a  part  of  its 
rains  were  discovered  by  accident,  and  in  tlie  ensuing  year  the  over* 
wJiclnied  city  was  found  to  be  accessible  by  a  well.  This  singular 
ilisaivery,  at  a  distance  of  sixteen  hundred  aud  fifty  years  from  the 
diappearance  of  the  city,  together  with  the  curious  and  valuable 
sntiqiuties  which  it  brought  to  light,  cannot  but  be  regarded  as  one  of 
liie  most  important  facts  in  general  history » and  as  such  we  shall  give 
i  detailed  account  of  it  from  the  principal  papers  upon  the  subject, 
which  were  successively  published  in  the  Philosophical  Transactions, 
wliere  one  of  the  best  and  most  authentic  statements  is  $o  be  met 
with.  The  first  hint  at  this  important  discovery  is  contained  in  the 
following  note  by  William  Sloane,  Esq.  in  the  volume  for  1740. 

At  Reshia,  about  four  miles  from  Naples,  under  the  mountain,' 
within  half  a  mile  of  the  sea-side,  there  is  a  well,  down  which,  about 
tbiity  yardsy  is  a  hole,  which  some  |)eople  have  the  curiosity  to  creep 
iato,  and  miyr  afterwards  creep  a  good  way  uuder-ground,  and 
with  lights  (ind  foundations  of  houses  and  streets,  which,  by  some 
it  is  said^  was,  in  the  time  of  the  Romans,  a  city  called  Aretina,  others 
«ay.  Port  Ucrcules,  where  the  Romans  usually  embarked  for  Africa. 
Mr.  S.  has  seen  the  well,  which  is  deep,  and  has  a  good  depth  of 
water  at  ^be  bottom ;  that  he  never  cared  to  venture  down,  being 
heavy,  and  the  ropes  bad.  This  city,  it  is  thought,  was  over^  helmed 
by  an  eruption  of  the  mountain  Vesuvius,  not  sunk  by  earthquakes, 
as  were  Cama,  Bai«,  Terpergola,  &c. 

The  impo^ance  of  this  discovery  was  justly  estimated  by  the 
Neapolitan  q»urt;  and  the  king  immediately  formed  a  literary  esta* 
bltahoieot  under  the  name  of  the  Herculaneum  Museum,  and  ap* 

*  See  Bodt  II.  ClMpter  IX. 
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pointed  Signor  Caniillo  Padenii,  an  antiquary  of  deserved  renoum, 
to  the  oiBce  of  {loyal  Keepser  of  the  Masenm*  lliis  aecomplisiied 
ftcholar  was  well  known  to  many  of  our  own  countrymen  in  coose* 
quence  of  their  travels  and  residence  in  different  parts  of  the  Neapo- 
litan dominions^  particularly  with  Mr.  Allan  Ramsay,  Tliomas  HolIi5» 
Esq.  and  Dr.  R.  Watson ;  and  in  his  correspondence  with  these 
gentlemen^  translated  and  published  in  the  Philosophical  Transac. 
tions,  he  gives  a  good  chronological  account  of  the  progress  of 
himself  and  his  colleagues  iii  pjenring  the  rubbish,  anfoldiog  the 
buildings,'  and  collecting  their  curious  and  Taluable  remains.  This 
account  is  as  follows ;  taken,  for  the  sake  of  brevity,  from  the  ipost 
summary  language  of  the  Abridgment. 

November  20,  I739.  The  King  of  Naples  has  lately  made  a 
discovery  of  a  subterraneous  town  at  Portici,*  a  small  vflhige  mt  the 
foot  of  Mount  Vesuvius ;  and  our  old  friend  Sign.  Gioseppe  Cooart, 
as  sculptor  to  the  king,  has  the  care  of  the  statues  found  there,  with 
orders  to  restore  them,  where  they  are  damaged.  He  tells  me^  they 
enter  into  this  place  by  a  pit,  like  a  well,  to  the  depth  of  dS  Neapo- 
litan palms  t;  and  tt'cn  dig  their  way,  after  the  manner  of  our  ca. 
tacooibs,  under  the  bituminous  matter,  thrown  out  of  the  moontaiu 
in  the  time  of  great  eruptions,  and  called  by  the  people  of  the  conn- 
try,  the  lava,  which  is  as  hard  as  a  fliift.  And  when  they  meet  with 
any  thing  that  seems  valuable,  they  pick  it  out,  and  leave  the  rest 
They  have  already  found  the  following  things  : 

An  aniphitheatrcj  with  its  steps ;  an  equestrian  statue,  but  all 
broken  to  pieces  ;  a  chariot  and  horses  of  brass,  which  have  bad  the 
same  fate ;  a  large  brafen  dish,  said  to  be  fonnd  in  a  temple.  They 
|iave  also  dug  out  many  other  bronzes,  with  several  statueaand  bas. 
relieves,  which  Sign.  Gioseppe  is  now  restoring.  There  hare  been 
found  likewise  8  lings,  with  their  conieliatts  engraved,  and  a  bracelet 
of  gold.  And  they  have  already  taken  up  about  SO  or  more  pieces 
of  ancient  painting,  some  of  which  are  exceedingly  beaotifni. 

As  soon  as  I  arrived  at  Naples,  Sign.  Gioseppe  met  me,  and  car- 
ried me  to  Pnrtici.  The  first  thing  he  showed  me,  was  the  ptcfnres 
they  had  dug  out,  such  as  were  never neen  in  our  days;  keing 
fill!  hed  to  the  highest  pitch,  coloured  to  perfection,  and  as  ftesfa  as 
if  the\  bad  been  done  but  a  month  ago. 

•  See  PhilOiopbtcal  Tiaoiactioas,  No.  4Stf«~Orig. 
f  A  Ntspolitsn  palm  contains  ncarme  incbes«->Ofig. 
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mutictthrly  one  piece,  6  palms  broad  by  g  btgb,  4he  figures  as 
ias4he  life,  represeuting  Theseus  after  baving  kiWtd  the  Mino- 
Imv  which  b  wonderfully  fine*  The  figure  of  Theseus  is  uaktd 
awl  standiog.  which*  iu  way  opinion,  canuot  be  niore  properly  r^ 
sf  Mad  to  any  4hiog«  than  the  Antinous  of  the  Belvidera,  both  for 
the  attitude  aud  air  of  the  bead.  It  is  drawn  and  coloured  with  as* 
fjaBwhhig  elegance.  The  Greek  bojfs,  who  are  represented  as  re* 
taming  him  tJianks  for  tlieir  deliverance*  seeui,  from  their  noMe 
waiplieityy  the  work  of  Dominiehioo ;  and  the  composition  of  tlia 
whole  is  worthy  of  Raphnel.  Another -piece  ffepcesents  Chiioa 
taacfaiBg  Achilles  to  touch  the  lyre.  Another  large  one»  like  that  of 
Theseus*  the  figures  as  large  as  the  life ;  but  we  could  not  conipre^ 
bend  tbe  desigii  of  it.  There  is  a  woman  sitting,  dnessed  ui  white* 
with  one  hand  restmg  on  her  head,  adorned  with  a  garland  of  flowers, 
and  several  deities,  j^  they  appear  tp  be*  hi  the  air,  with  a  black 
figure  of  Hercules  leaning  on  his  club.  This  figure  is  not  of  a  piece 
with  the  rest*  which  are  really  prodigies  of  the  pencil ;  but  yet  it  is 
a  fine  picture.'  t/nder  the  woman  is  a  deer,  which  gives  suck  to  a 
cIhM.  This  sittuig  .figure,  and  the  heads  of  those  whom  I  take  to ' 
he  diviiiities*  are  exquisitely  drawn  and  coloured* 

Twootherpiecesof  greater  height  and  breadth,  in  which  there 
are  two  figures,  half  human  and  half  fish,  which  fly  in  the  air.  Four 
famdscqws,  with  temples,  and  other  buildings.  Another  figure* 
wificb  seems  to  be  Mercury,  with  a  child  in  his  hand,  delivering  it  to 
a  woman  sitting.  A  tyger,  with  a  boy  upon  it;  and  another  boy* 
who  plays  on  a  tympanum.    With  many  others. 

After  having  viewed  all  these  things,  which  are  already  taken  out* 
I  went  down  into  the  pk.  The  part  where  they  are  at  work  must 
have  been  a  stupendous  buildings  conjectured  to  have  been  an  arn^^ 
phitlieatre,  by  the  ctrcumierenee  of  the  vralls,  and  the  large  steps* 
whicii  ave  still  preserved.  But  it  Is  impossible  to  see  the  symmetry 
of  the  whole ;  because  one  must  travel  through  strait  passages,  like 
ourcatacooidis  in  Borne.  After  having  gone  a  good  way  under-ground* 
I  arrived  at  the  place  in  which  the  pawtmgs  had  been  discovered, 
ami  where  they  are  daily  discovering  more. 

The  first  mbtake  those  men*  they  call  intendauts,  have  committed, 
is,  their  having  dug  out  the  pictures,  without  drawiug  tbe  situation 
of  the  place*  that  is,  the  nielies,  where  they  stood :  for  they  were 
all  adorned  with  grotesques,  composed  of  most  elegant  masques^ 
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fi^uretf  and  snimats :  which,  not  behig  copied,  are  gone  to  d«- 
8truction»  and  the  like  will  happen  to  the  lect  Then,  if  ttiej  »eet 
with  any  pieces  of  painting  not  so  well  pieaerved  as  the  rest»  they 
lea^e  them  wliere  they  ate  found.  Besides,  there  are  pillars  of  stucco 
ektreittely  cunous,  consisting  of  many  sides,  all  variously  painted^ 
of  which  they  do  not  preserve  the  least  memory.  It  is  very  carious 
to  see  these  paintmgs  all  covered  with  earth,  which  when  taken  off, 
they  appeared  to  have  safofHi  nothing  by  it.  I  believe  this  may 
be  accounted  for,  by  their  being  no  damp  or  aMistuie  in  the  place ; 
mid  that  the  dry  earth  has  been  rather  preservative  tlian  hnrtliil  to 
theih.  The  ancient  lieams  are  yet  discernible,  but  tliey  are  becmiic 
XUke  charcoal.  And  I  have  seen  there  a  place  whei«  andentiy  they 
kept  lime  for  building ;  a  great  quantity  of  which  yet  rennhis  as  fiesh 
as  if  made  but  yesterday. 

Bxtract  of  a  LsUeryrom  Mr.  Geo,  Knaptan  to  Mr.  CharUs  Kfuptm, 

on  theiome  subject, 

Thb  ancient  city  of  Herculaueum,  which  was  swallowed  up-  by 
an  earthquake,  is  bow  imder  the  town  Porlici,  a  quarter  of  a  asite 
from  the  sea,  at  the  foot  of  Vesuvius ;  and  has  no  other  road  to  it 
but  that  of  the  town«  well,  which  is  none  of  the  most  agreeable,  being 
in  some  parts  very  strait^  in  others  wide,  and  cut  in  a  most  rude 
manner*  Toward  the  bottom,  where  you  go  into  the  city,  it  is  very 
broad,  which  they  have  nwde  so,  to  turn  the  columnsi  which  were 
brought  up;  they  began  tliis  excavation  27  years  ago,  and  walked 
5  years. 

The  principal  things  found  were,  two  colamus  oforieiital  alabaster, 
whicli  were  sold  for  50,000  ducats ;  also  many  fine  statues,  the  best 
of  which  were  sold,  and  some  were  sent  to  Lorraine.  Five  are  set 
up  in  the  market-place,  all  clothed  figures,  one  ia  a  consular  habit, 
'  the  others  women ;  tltey  are  all  well  dressed,  and  in  a  fine  taste, 
but  want  the  heads.  In  the  duke*ft  villa,  which  is  near  and  by  the 
sea-tfide,  ate  t Wb  ottiers  entire,  both  women ;  one  seems  lo  be  a  Livia; 
also  the  fragments  of  a  naked  figure,  which  wants  the  head  and  anus, 
of  a  good  style.  These,  witii  some  ornaments  and  fc^^entB  of  va* 
nous  sorts  of  marbles,  are  all  that  is  to  be  seen  thei«  ^  what  has 
been  dug  up. 

Having  descended  down  the  well,  Mr.  K.  says,  the  plane  gives  cue 
fi  perfect  idea  of  a  city  destroyed  in  that  manner :  iot  one  thcffe  sees 
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gnat  qvMtkka  of  timber,  ia  the  ferms  of  beuns  mid  nifteiB,  soae 

Ijfii^  oae  wny,  aonw  another ;  some,  as  Hi^  broke  ia  the  lall,  othen 

eadve ;  these  are  stickiog  in  the  sides  of  the  ways,  and  are  become 

a  perfect  charcoal ;  but  those  in  moist  places,  and  where  the  water 

onses»  yon  oiaj  ma  yoor  haod  into,  and  work  like  a  paste,  and  they 

have  laoi^  tiie  colour  of  rotloo  wood*  The  walls  are  some  tumbled 

siantiBg,  others  crossing  them,  and  many  are  upright.  One  sees  great 

faaatsties  of  marble,  as  bits  of  window.cases  and  other  ornaments, 

itacinog  fkot  in  all  parts.    There  seem  to  be,  in  one  place,  the  niim 

of  some  raagnifioent  building,  which  they  haive  dug  round ;  for  there 

i^»pear  the  bases  in  white  marble  of  square  and  roimd  columns,  whieh 

are  all  of  a  site  ;  and,  what  is  surprising,   the^r  have  not  esamhied 

whether  they  have  any  columns  on  them,  which  one  stroke  of  the 

pick-^ae  would  have  done*    I  scraped  away  the  earth  at  the  side  of 

the  base  of  a  pilaster,  and  found  the  wall  covered  with  a  very  beao- 

tiM  marble,  but  could  not  reach  to  discover  what  was  on  the -top  of 

it.  There  are  bat  two  columns  that  appear,  one  of  a  red  marble,  the 

other  af  brick  covered  with  stucco,  and  fluted.    In  one  place  there 

are  about  14  steps,  which  resembled  the  seats  of  a  theatre.   Some  of 

the  walls  have  the  plaster  remaining,  and  are  pamled,  the  colours 

itiM  imh.    One  sees  nothmg  but  pure  eaitli  mixed  with  these  minsi 

whereat  the  surface  of  all  Chat  part  of  the  rouatry,  quite  to  the  sea# 

is  covered  with  the  cinders  of  Vesuvius.    The  buildings  Mrere  of  brick 

caivered  with  marMe ;  for  I  found  no  other  sort  of  stone  there,  but 

thin  filaiesof  marble  of  all  sorts  ia  great  quantity.     Neither  are 

there  any  bases  or  capitals  of  large  columns :  two  feet  diameter  is  the 

most.    Captaia  Enimory  brought  away  a  small  capital  of  a  pilaster, 

which  is  very  carious,  it  being  much  the  same  as  was  used  by  the 

Goiha  In  Italy.     This  makes  me  think,  that  fhey  revived  the  ancient 

.barllarout  style,  used  before  the  mtroda^^ion  of  the  Greek  for  the 

capital.  Tbb  is  certainly  mote  ancient  than  the  time  of  the  Goths  in 

Italy.     It  was  the  only  one  of  the  kind  we  saw  there. 

November  IS,  If  S2.  The  thkigs  of  which  Signor  Pademi  says  he 
had  tiie  charge,  are  many  and  extraordiaary,  consisting  of  metals : 
that  18,  -haoaaes,  silver  and  gold  of  M  kinds,  of  excellent  workman, 
•hip.  Beaotifol  cameos  and  intaglios.  Glass  of  all  sorts.  Varioua 
prodnctionsof  the  earth;  such  as  grain,  beans,  figs,  dates,  nuts, 
pistachios,  almonds,  rice,  bread.  Colours  for  painting.  Medicines 
ia  pills,  and  other  Ibmia,  with  thair  HMuka.    .A  plikl  of  oiL    Gold 
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bee,  {mfeetly  ivdl  pteservcd,  and  extremdj  curioust  oti  account  of 
its  being  made  witli  massy  gold,  spon  oat,  without  any  sift,  or  other 
yarn.  Soap,  bmn,  and  a  variety  of  other  things,  which  it  were  te* 
dious  here  to  enumerate. 

There  were  found  many  volames  of  papyrus,  bat  turned  to  a  sort 
of  ciiarcoal>  and  so  brittle,  that,  being  touched,  it  feli  to  ashes.  Yet 
by  his  majesty's  orders,  he  made  many  trials  to  open  them,  but  all 
to  DO  purpose ;  excepting  some  scraps  contaioing  some  wordSf  by 
which  it  appeared  in  what  manner  the  whole  was  written.  The 
characters  are  made  with  a  very  black  tincture,  exceeding  the  darfc» 
oess  of  charcoal** 

Theitt  were  fonnd  also  very  lately  three  beautiful  statues  of 
marble,  and  one  of  them  excellent ;  six  heads  ol*  bronae,  of  which 
here  was  one  that  gave  hopes  of  finding  the  statue  it  belongs  tow  It 
is  a  young  Hercules,  of  a  kind  of  work  that  has  no  iellow  in  the  way 
of  metal,  having  the  hair  tini&hed  in  a  surprising  manner.  Abo 
several  little  figures  of  metal ;  a  sistrum  very  neat  and  well  pre* 
served ;  and  not  a  day  passes  but  they  bring  some  curiosities  newly 
found. 

April  27>  17M>  The  place  where  they  are  digging  at  presciit»  k 
under  11  Bosco  di  Sunt*  Agoslino,  but  a  little  distant  ftom  the  royal 
palace  at  Porticu  Its  depth  is  one  hundred  and  twenty«five  Nea« 
politan  palms  t,  one  of  which  is  more  than  the  meicanlile  canuu  of 
Rome,  All  the  buildings  discovered  in  this  site  are  noble:  UMmy 
of  the  pavements  are  of  mosaic,  variously  and  finely  auuie ;  othcn 
are  of  difierent*coloored  marbles,  disposed  with  a  beputiliil  aym^ 
metry ;  and  most  of  them  are  already  taken  up.  )n  one  of  these 
buildings  there  has  been  found  an  entire  library,  composed  of  vo- 
lumes of  the  Egyptian  papyrus,  of  which  two  huiiiired  and  fifty 
have  been  taken  out ;  and  the  place  is  not  yet  cleared  or  emptied, 
it  having  been  deenaed  necessary  to  erect  props  first*  to  keqi  the 
earth,  which  lies  above  it,  from  falling  in  upon  iL  These  volumes 
of  papynis  consjst  of  Latm  and  Greek  manuKripts  |  but  frooi  their 
brittl^ess,  occasioned  by  the  fire  and  time,  it  is  oo|  possible  lo  m^ 
roll  them,  being  now  decayed  and  rotten.  .  There  have  beeu  found 
some  of  those  small  tables,  which  they  covered  with  wax  and  the 

*  Since  (his  was  written  some  successful  attempts  ba^e  been  made  to  animTel 
these  ancient  manoscripts,  which  treat  of  philosophy,  music,  &c. 
i  The Ncapolitan:ptim isoalealated at  llf  fuihes EDg^ish«-^Or%. 
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patimpMStDO,  and  then  wrote  on  tbem  with  the  itytos:  bnl  all  thete- 
are  become  a  fciml  of  cinder;  and  liave  also  saflfered  by  the  damps; 
from  both  which  cureumslaDeet  they  are  now  so  tander»  that  ihejr 
break  with  the  touch- 

f<i  the  same  phue  there  have  been  found  three  small  busts;  one 
of  EpicoruSy  another  of  Zeno,  and  the  third  of  Hamachus ;  with 
the  names  of  each  irtscribed  on  the  basis,  m  Greek  letters.  A  liltJa 
distant  from  the  preceding  site  has  been  diseoirered  aootlier  noble 
bnildnm:,  with  a  sqmire  court  belonghig  to  it;  tbe  inside  of  which 
alooe  has  been  hitherto  examined.  This  square  is  formed  with 
fluted  columns.made  of  briek  stuccoed.  In  the  angles  were  .four 
terms  of  marble,  with  bints*  on>  lhem>  in  broOiet  of  the  finest  man« 
ner,  baring  the  name  of  the  Greek  worhman  on  one  of  them.  In 
tbe  centre,  between  the  temis,  was  a  small  fountain^  formed  by  n 
vaae  shaped  tike  a  cockle««hell,  and  supported  by  n  small  fluted  oo» 
tnmn.  There  hate  been  also  found  three  other  busts,  large,  and  in 
bronie,  Ifltewise  of  the  most  excellent  workmanship.  Withio4liese 
few  days  the  follolwing  things  h«fe4bittenSahc«oat  of  the  same  sitet 
▼12.  a  fomafe  stat<te»  six  palms  high,  perliaps  a  goddess,  .though  with* 
oat  any  attribute,  and  but  of  middliag  woricaMnship;  two  most 
beaotifol  candlesticks^  six  palms  and  a  half  high»  exqnintely  wtou^l 
im  ciiased  work ;  o^her  candlesticks,  much  damaged  by  tlie  lire  and 
time ;  many  Irdgmenls  in  fironne,  which,  not  imping  any  particular 
merits  it  is  needless  to  describe,  except  two  snmll  figures  of  fawns^ 
that  are  finely  executed.  In- the  same  plaoe  was  discovered  a  large 
fountain,  lined  thronghout  with  lead :  round  it  weie  eleven  heads 
of  lionesses;  out  of  which  the  water  flowed.  Pipes  of  lead  are  very 
often  met  with ;  and  scarcely  a  day  passes  but  something  is  brought. 

October  IB,  1754.  The  flrst  thing  here  discovered  was  a  garden, 
in  whkh  wele  found  several  marble  statues  of  excellent  Greek 
artiits.  This  route  led  towards  a  palace,  which  lay  near  a  garden.  But 
before  arnving  at  tbe  palnoe,  they  came  to  a  long  square*  which  formed 
a  kind  of  fomm>  and  was  adorned  throughout  with  columns  of  stucco ; 
in  the  middle  of  which  was  a  bath.  .  At  the  several  angles  of  the 
square  was  i  terminns  of  marble,  and.on  every  one  of  those  stood  a 
bust  of  bronae,  of  Greek  workmanship,  one  of  which  had  on  it  the 
name  of  the  arfbr,  AnOAAaNlOS  APXlOr^AeHNAIOZ.  A  smill 
fountain  was  placed  before  each  termimis^  which  was  constructed  in 
'the  fliRowing  manner:,  lavel  with  tin;  pavement  was  a  vase  to  reeeiva 
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the  water^  fihkh  (M  from  above ;  m  tbe  oikldliB  of  tbk  vaae  was  m 
ataad  of  bttlusttade  work*  to  support  4uaiHii«i  inarbk  ▼»»€•  Tliis 
aecood  ir«s|^  was  squave  on  the  outside^  and  ckculaf  witiiiu^  where  k 
had  the  ap|)earance  of  a  scallop-shell ;  in  its  ceatre  was  iii^  spojit» 
wluci}  Ibrew  ttp>lhe. water,  thai  wasaupplied  by  leadep  iupe3  jiodoied 
withio  the  ballusirades.  Amofig  the  coluiiiiis,  which  adorned  the 
bath,  were  alteruately  placed  a  statue  of  brou^,  aud  a  bust  of  the 
suna  metaiy  at  the  ef|UAl  distance  of  a  certain  number  of  palms^ 
Sefiaw  statttes  were  taken  out  from  April  15  to  Septeiuber  SO,  near 
Iht  height  of  sis  Neapolitaa  pabns,  except  one  of  theni^  which  is 
BHKh  larger,  and  of  an  exceileot  eapiession.  This  rejnreseuts  a 
Fawi  Ijring  down,  which  appears  W.  beidriph*  renting  on  the  goat* 
•kui,  m  which  they  anciently  put  wine.  Two  other  of  these  statues 
«rtt»f  yottoff  mtUf  and  three  of  nymphs,  all  of  viiddiiiig  workman* 
•hip.  September  27>  I  went  myself  to  thke  OMt  a  head  in  bfoaje, 
which  proved  to  be  that  of  Seueca,  and  the  finest  that  has  liitherto 
appeuitd,  being  as  excellent  a  performance  as  can  well  be  Cjonceived. 
Ow  greateat  hopes  aartfroitt  -ti«c  pakce  itself  which  b  of  a  veqr 
large  extent.  As  yet  we  have  only  entered  into  one  room*  the  floor 
of  which  is  fomwd  of  mosaic  work^  not  iookgaat.  It  appears  to 
liaie  been  a  libnury,  adorned  with  piieaws»  inl^d  with  difierent sorts 
of  wood,  disposed  io  rows ;  at  tlie  top  of  wbkb  were  coniioC8»  as  ia 
oiir  own  (in^b.  1  was  buried  in  this  spelt  ohnvc  than  twelve  days,  to 
aatty  off  th  :  vohimes  found  there ;  many  of  which  were  so  perish^, 
Ibal  it  was  impoasible  to  remove  them.  Those,  which  I  took  away» 
omottuted  to  the  nnmher  of  three  hundred  and  thiity-seven^  all  of 
them  at  present  incapable  of  being  opened-  These  are  all  writ- 
ten in  Greek  characters*  While  I  was  Imv]  hi  tbb  work^  I  oh* 
served  a  hirge  bimdie>  which,  from  the  siae,  1  imagined  must  con* 
tain  more  than  a  single  voIuhm.  I  tried  with  the  utmost  care  to  get 
it  out,  but  couid^not,  irom  the  damp  and  weight  of  it*  However*  I 
perceived  that  it  consbted  of  about  eighteen  voliio^es,  each  of  which 
was  in  length  a  palm  and  three  Neapciiilau  inches ;  b^ing  the  longest 
hitiierto  diaeovered.  They  were  wrapped  aboot  with  the  bark  of  a 
tsee,  and  covered  at  each  end  with  a  pie«e  of  VHiod*  >,.  AU  tbe9e  were 
written  in  Latin,  as  a|)pears  by  a  few  wordsb*  which  broke  off  /ropi 
Uiem/  I  was  in  hopes 4o  have  got  somethiog.out  of  them,  h^4hey 
are  in  a  worse  condition  than  the  Greek.  From  the  hitter  th#  pnbJic 
will  see  some  entire  eMomns,  having  myself  faad.tho  good  £9it|iue  }a 


4»itT«et  twoi  tod  BMUiy  other  -ffaie  teigBieDts.  Of  all  these  mi  «c* 
eottbt  his  fkswii  np^  «nd  pnUished  together  with  other  Greek  dl»- 
t«cfer9»  Ott  eoppeT«^«les.  At  preseat  the  mook,  who  Wat  icait 
for  fHun  Home,  to  try  to  open  the  fomier  niaiiiiieripls»  has  ha* 
irmi  to  gi?e  Of  some  hopes  m  respeetto  oae  of  them.  Those  whieh 
I  have  opened^  are  phifosophml  tracts,  the  sahjeot  of  whieh  are 
kiiowo  to  tne  i  but  I  am  not  at  liberty  to  be  more  explieit. 

Jan.  1759.  NMr  the  myal  palace  at  Portici,  haa  beeo  disciy^^eaed 
a  large  gatdta,  with  a  palaoe  beloitgiiig  to  it.  In  oae  room  of  lUs 
palace  was  found  a  mosaic  paveHieat^  made  up  of  different  ooloored 
stones.  It  represents  a  city  surrounded  with  walls,  having  §mn 
towers  one  at  each  comer ;  and  has  since  beeo  taken  ap^  to  be  placed 
with  other  beautifal  antique  pavements  in  the  king's  gallery. 

• 

Etinei  rfm  LtHer  fim  CamUio  Pademip  daied  ai  Naples^  Jan.  1 755- 

October  22,  17^4,  whs  fotind  a  host  m  bronee,  hrger  than  lift, 
and  of  excellent  Greek  workmanship ;  which,  from  some  cht^um- 
stances,  may  be  thought  to  be  a  Syrian  king.  It  has  eyes  of  white 
marble,  tike  many  olbcr  busts  which  have  been  met  with.  Novem- 
ber 27»  was  discovered  the  figure  of  an  old  Faim,  or  rather  a  Sl- 
lenus,  represented  as  sitting  on  a  bank  ;  with  a  tyger  lying  on  his 
left  side,  on  which  his  hand  rested.  Both  these  figures  served  to 
adorn  a  fountain,  and  from  the  mouth  of  the  tyger  had  flowed  the 
water.  This  8i1enns  was  of  bronze,  and  of  good  workmanship; 
Hie  head  was  crowned  ivith  ivy,  the  body  all  over  hairy,  and  the 
thighs  covered  with  a  drapery. 

Prom  the  same  spot  Here  taken  ont,  November  $9,  three  littfe 
boys  of  bronze,  of  a  good  manner.  Two  of  these  are  young  fawns, 
having  tlie  horns  and  ears  of  a  goat.  They  have  silver  eyes,  aod 
each  a  goat-shin  on  his  shoulder,  in  which  they  anciently  put  wine, 
and  thrpugh  wtiich  here  tiie  water  issued.  Tlie  third  hoy  is  also  of 
bronze,  has  silver  eyes,  is  of  the  same  size  with  the  two  former,  and 
in  a  standing  fiosture  like  tfaeui,  but  is  not  a  Faun.  On  one  side  of 
this  last  stood  a  small  column,  on  the  top  of  which  was  a  comic  mask, 
that  served  as  a  capital  to  it,  and  discharged  water  from  its  mouth. 
All  the  figures  before  described  are  two  palms  in  kfetght  witlioat 
their  bases 

December  \6»  in  the  snase  place  were  discovered  another  Ikiv, 
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i»kh anolher  mask,  and  thrae  oCiier  Fands ;  ia  all  fcspeettlike those 
whkb  were  found  the  2/th  and  39tb  of  Notcnber.  eicapt  thit  tbeta 
%as  no  t.yger;  Besidea  thaae^  tbey  met  witli  two  little  boja  ia 
bronae,  somewhat  less  than  the  former.  These  likewka  were  ki  a 
standing  posture,  had  silver  e^pes,  and  held  each  of  them  a  vase. 
'^Hb  handles,  on  his  shoulder;  hence  the  Water  flowed.  They  also 
dug  out  an  old  Faun,  crowned  «Hth  ivy,  having  a  long  bcsurd*  a 
hairy  body,  and  sandals  on  his  feet.  He  sat  astride  on  a  fairge  goat* 
akin,  holdmg  it  at  the  feet  with  both  his  handsj  front  which  had 
issued  a  larger  quantity  of  water  than  from  the  othen ;  though  the 
Fann  himself  is  of  the  same  size  witli  the  former. 

All  the  above.inenlioned  tij^ures  were  taken  out  of  a  plaoe  not 
exceeding  eight  palms  square,  and  were  covered  with  the  ruins  of 
the  building  ;  for  they  were  not  in  a  garden,  but  in  a  room  paved 
with  mosaic  work,  the  remaining  part  of  whkdi  we  are  now  going  on 
to  examine.  We  have  likewise  found  a  large  quantity  of  househohl 
furniture,  made  of  earthen  and  iron  ware,  and  some  glass.- 

I>eeember  i6,  \75G,  Two  volumes  of  the  ancient  papyrus  Imve 
been  unrolled.  One  treats  of  rhetoric,  the  other  on  music  i  and 
both  are  written  by  the  same  author,  Philodemus.  U  Sigoor  Ca- 
iionico  Mazaocchi,  a  very  learned  gentleman  of  this  city,  is  now 
translating  them  from  the  Greek.  There  are  two  persons  constantly 
employed  in  unrolling  other  volumes* 

In  tlie  month  of  April  were  found  two  £ne  busts  of  women,  the 
subjects  unknown.  Also  a  young  slag,  of  excellent  workmanship,  on 
a  base.  The  height  of  it,  from  the  feet  to  the  top  of  the  head,  b 
three  palms  and  a  half.  Likewise  its  companion,  but  broken  in 
many  pieces.  In  May^  h  small  young  hog.  In  October,  a  female 
statue,  of  middling  workmanship.  Also  a  Silenus,  a  palm  and  three 
inches  high,  standing  on  a  square  base,  raised  on  three  rows  of  stcfM, 
aupported  at  the  angles  by  lions*  claws.  >le  has  a  bald  head,  a  long 
curled  beard,  a  hairy  body,  and  naked  feet.  The  drapery  about 
him  is  loose  and  flowing :  the  fore  finger  of  each  hand  is  eatemied, 
and  all  the  rest  are  closed.  From  his  back  arises  a  branch  above  the 
kaad^  where  it  divides  mto  two,  wtuch,  twisting  their  foliage  round 
it«  iaU  and  spread  themselves  below  the  shoulders,  ou  each  of  which 
a  sUnd  is  placed  to  fia  a  lamp.  In  the  middle,  between  the  extre- 
iMlieB  of  tlies^  two  small  branches,  is  a  bvd  resembling  a  parroquet. 
The  whofe  of  this  figure  is  ia  a  very  good  taste.    All.  these  thinga 
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alKive-menlioiieiK  are  of  bronse.  In  Novenber  was  discovered  a 
lieaiitiful  marble  TermiDus,  of  Greek  workmambip^  as  large  as  the 
life.  It  is  dressed  in  a  clilaiuys»  has  a  youog  eountenaiice^  and  the 
bead  is  covered  with  a  Grecian  helmet.  Many  other  things  haveals* 
been  found ;  as  lamps  vases,  and  siich.like,  in  bronze.  And  we 
have  often  met  with  imintings. 

FeU  1, 1758.  Having  been,  working  continually  at  Herculaneum. 
Pompeii*  and  Stabiae»  suice  his  communication  of  December  16^ 
17^t  tbe  most  remarkable  discoveries  made  there  are  the  foL 
lowing; 

February  17^7*  was  found  a  small  and  most  beautiful  figure  of 
a  naked  Venus  in  bronce,  tbe  height  of  which  is  Ak  Neapolitan 
behea.  She  has  silver  eyes»  bracelets  of  gold  on  bar  arm8»  and 
ehaioa  of  tbe  same  metal  above  her  feet ;  and  appears  in  the  atti* 
tttde  of  loosening  one  of  her  sandals.  The  base  is  of  bronse  inlaid  . 
with  foliage  of  silver,  on  one  side  of  which  is  placed  a  dolphin. 

In  July  was  found  an  inscription,  about  twelve  Neapolitan  palms 
in  IcDgtb,  as  follows : 

IMP  ,  CABftAR  ,  T^BPASIAN f  t  y  ATG  ,  PONTIP  ,  MAX 

TaiB,POT,VII  '  IMP*  XTII'P*  P  *  COB*  Til  *  DEBIfiN  •  Till 
TBMPLVM  ,  MATRIB  ,  DBVM  ,TIRRAB  ,  MOTV  ,  CONLAPSVM  ,  RB8TITTIT 

After  having  found  a  great  number  of  volumes  of  papyrus  in  Her- 
enlaneuro;  many  pugillaries,  styles,  and  stands  with  ink  in  them; 
at  length,  in  the  month  of  August,  on  opening  a  small  box,  was 
also  found  the  instrument  with  which  they  used  to  write  their  ma* 
auscripts.  It  is  made  of  wood,  of  an  oblong  form,  but  petrified, 
and  broken  into  two  pieces*  There  is  no  slit  in  it,  that  being  unne- 
cessary»  as  tbe  ancients  did  not  join  their  letters  in  the  luanner  we 
do^  but  wrote  them  separate* 

la  September  were  discovered  eight  marble  busts,  in  the  form  of 
termini.  One  of  these  represents  Yitellius,  another  Archiinedes ;  and 
both  are  of  the  finest  workmanship.  Tbe  following  characters  in  a 
black  tint,  aie  still  legible  on  the  latter^  namely  APXIM^E  which  is 
all  tlie  ioscriptioo  that  now  remains.  In  October  was  dug  up  a  oi- 
jMHia  bust  of  a  young  person,  who  has  a  helmet  on  his  bead  adorned 
with  n  civi^  crown,  and  cheek-pieces  fastened  under  bis  dun.  Abo 
aaotlicr  very  fine  bust  of  a  philosoplter  with  a  beard,  and  short  thick 
teir*  bmvmg  m  s^gbt  drapery  on  his  left  shoulder*    lilmwise  two 
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female  busts ;  one  unknown,  in  a  veil ;  the  other  MiQem»  witb  a 
Mmet;  boib  of  mkldlitig  workmanship.  In  November  we  met 
with  two  busts  of  plnlosophers  of  excellent  workmanships  and,  as 
smy  be  easily  perceived,  of  the  same  artist;  but  anfortttoately»  like 
snany  others,  without  names.  lu  January  was  fomid  a  soaall  but 
most  beautiful  eagle,  hi  bronae.  It  has  silver  eyes,  perches  on  a 
ptsefericulum,  and  hold^  a  Faun  between  its  talons.  la  the  same 
motith  was  discovered  at  Sfabise,  a  terminus  sis  palms  high,  on  which 
is  a  bead  of  Plato,  in  the  hncst  preservation,  and  performed  m  a  very 
masterly  manner.  Also  divers  vases,  instruments  for  saciifidng, 
acdes,  balances,  weights,  and  other  impkuieuls  for  domestic  uses, 
all  in  bronze. 

Having  finished  the  examination  and  ariangement  of  the  scales, 
balances,  and  weights,  which  were  very  numerous  in  the  museum ; 
it  was  leroarkable  that  many  of  the  former,  with  all  the  weights, 
exactly  answer  those  now  iu  use  at  Naples* 

To  this  full  account  of  the  antiquities  discovered  at  Herculanemn, 
we  sliall  only  ad<i  the  following  entertaining  description  of  the  ge- 
neral appearance  of  the  city,  and  the  entrance  into  it ;  and  of  Ihe 
great  pains  and  dexterity  evioccd  in  unfolding  tlie  scorched  rolls  of 
papyrus. 

The  entrance  into  Herculaneupa  is  described  to  be  down  a  narrow 
passage,  cut  with  a  gradual  descent ;  and  towards  the  bottom  into 
steps,  and  the  city  is  supposed  to  lie  about  sixty  feet  under  Ihe  anrw 
face  of  the  ground.  Those  who  go  down  into  it,  carry  each  of  them 
a  wax  ta|>er,  an<1  are  preceded  by  a  guide.  It  is  supposed  tlmt  be* 
sides  the  earthquake,  whirb  swallowed  up  this  town,  it  was  also  at 
the  same  tiii>e  overwhelmed  witb  the  burning  lava,  i^hich  ran  down 
from  mount  Vesuvius,  durmg  the  eruption.  And  accordingly  all  tlie 
passages  into  it  are  cut  through  this  lava ;  which  is  a  very  hard  8ul>- 
stance,  like  stone,  of  a  slate  colour,  and  said  to  be  composed  of 
various  kinds  of  metals  and  glass;  which,  indeed.  Is  manifest  in  tlie 
appearance  of  it.  The  streets  of  Na])Ies  are  paved  with  itie  same 
lava ;  but  it  it  seems  to  be  of  a  much  more  soft  and  sandy  snlMtance 
in  Herculaneuni,  than  in  tiie  place  where  they  dig  it  for  use. 

The  appearance  of  this  city  would  greatly  disap|>oriit  such,  as 
should  have  raised  their  expectation  to  see  in  it  s|)acious  streets  and 
fronts  of  houses ;  for  they  would  find  nothing  but  long  narrow  pas. 
sages,  just  high  enough  to  ivalk  upright  itT,  mth'a'*btisket  oa  the 
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bead  i  and  wide  enough  for  the  workmen,  who  carry  tbeniy  to  pass 
each  other,  with  the  dirt  they  dig  out.  There  is  a  vast  number  of 
these  pasiiages,  cut  one  out  of  another ;  so  that  one  might  perhaps 
waJk  the  space  or  two  miles,  by  going  up  every  turning. 

Their  method  of  digging  is  this  :  whenever  they  find  a  wall,  they 
dear  a  passage  along  the  side  of  it.  When  they  come  to  an  angle, 
they  turn  with  it ;  and  when  they  come  to  a  dour  or  a  window,  they 
make  their  way  into  it.  But  when  they  have  so  done,  they  are  far 
from  findnig  themselves  in  a  spacious  room,  or  open  area ;  for  all  the 
rooms  and  places  they  have  yet  found,  are  so  filled  with  lava,  that  it 
sticks  on  to  the  sides  of  the  walls  |  and  they  can  advance  no  farther 
than  as  they  can  make  their  way  by  digging  :  which  is  such  labour, 
that  when  they  cease  to  find  any  thing  worth  their  search,  they  fill 
vp  the  place  again,  and  begin  to  dig  elsewhere.  By  which  means 
ao  place  is  quite  cleared.  Consequently  it  does  not  appear  how 
many  storiea  bigh  the  houses  may  be ;  nor  is  any  thing  to  be  seen  over 
head  but  lava.  In  this  arc  vast  number  of  burnt  beams,  that  seem 
to  have  been  joists  of  floors,  though  they  are  now  little  more  than 
Uack  dust ;  and  where  they  are  quite  mouldered  aumy,  one  may 
phuoly  see  the  grain  of  the  wood  imprinted  on  the  lava,  so  close  did 
itstidu 

A  skeleton  was  found  in  a  door.way,  in  a  running  attitude,  with 
one  arm  extended,  which  appeared  to  have  had  a  bag  of  money  in 
the  hand  of  it,  for  the  lava  had  taken  so  exact  an  impression  of  the 
man,  that  there  was  a  hole  under  the  hand  of  the  extended  arm; 
which  hole  was  apparently  the  impression  of  the  bag,  and  several 
pieces  of  silver  coin  were  found  in  it.  This  man  therefore  must 
have  iiad  notice  enough  of  the  danger,  to  endeavour  to  secure  his 
treasure ;  though  he  must  have  been  instantaneously  encompassed 
with  liquid  fire  in  attempting  it.  No  manuscripts  have  yet  been 
found ;  but  they  have  met  with  some  few  inscriptions  on  marble, 
batlnoDe  of  any  consequenoct  or  which  serve  to  give  new  light  on 
any  point  of  antiquity. 

.The  writer  proceeds  next  to  give  some  account  of  the  paintings, 
and  observes  that,  much  the  greatest  part  of  them  are  little  better 
than  what  you  will  see  on  an  alehouse  wall.  They  are  all  painted 
on  plaster,  which  has  been  very  carefully  separated  from  the  wall, 
h  as  large  pieces  as  possibles  These  pieces  are  now  framed,  and 
there  are  above  1500  of  them,  but  not  above  twenty  that  art  to* 

^oh.  II*  m 
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lerable.  The  best  of  tbem  are  three  lai^  pieces ;  one  of  which  ii 
a  sort  of 'Jiistor^  piece>  contaiQiag  four  figures,  with  some  expresaoa 
m  their  faces ;  but  even  these  best,  if  they  were  modem  per. 
foroiances,  would  hardly  be  thought  worthy  of  a  place  io  a  garret. 
There  are  about  a  dozen  little  pieces,  of  women  dancing,  centaurs, 
&C.  the  attitudes  of  which  are  very  genteel,  and  the  drawing  pretty, 
but  the  shading  is  mere  daubing. 

The  colouring  is  allowed  to  be  surprisingly  fresh  and  well  pre- 
aenred,  considering  how  long  it  has  been  done,  but  the  painten 
seem  to  have  been  masters  of  only  a  few  simple  colours,  and  those 
not  very  good.'  The  red  is  the  brightest  and  best.  The  lava  was 
fouud  sticking  to  all  the  painting ;  which,  some  think,  has  helped  to 
preserve  it.  The  paint  is  liable  to  be  rubbed  off;  to  prevent  which 
inconvenience,  they  have  slightly  varnished  it. 

The  designs  of  the  greatest  part  of  these  paintings  are  so  strange 
and  uncouth,  that  it  is  almost  impossible  to  guess  what  was  aimed 
at.  Much  of  it  looks  like  such  Chinese  borders  and  ornaments  as 
we  see  painted  on  skreen?.  There  are  numbers  of  little  figures 
dancing  on  ropes ;  a  few  small  bad  landscapes;  and  some  veiy  odd 
pieces,  either  emblematical,  or  perhaps  only  the.painter*9  whim.  Of 
which  last  the  writer  gives  two  specimens;  one,  of  a  grasshopper 
driving  a  parrot ;  the  other,  of  a  vast  great  head,  in  the  midst  of 
what  seems  to  have  been  intended  for  a  green  field  encompassed 
with^a  hedge. 

The  theatre  is  a  conspicuous  object ;  and  it  is  thus  described  bt 
Mr.  Freeman.    Tlie  building  is  in  the  form  of  a  horseshoe.    That 
part  where  the  spectators  sat,  is  visible,  and  consists  of  eighteen  rows 
of  broad  stone  seats,  one  above  another,  in  a  semicircular  form.  At 
proper  distances  within  the  circuit  of  the  seats,  through  the  whole 
range,  from  bottom  to  top,  are  little  narrow  flights  of  steps,  bj 
which  the  spectators  might  come  to,  or  go  from,  their  seats  commo* 
diously,  without  crouding.    These  steps  or  stairs  also  lead  up,  in  t 
straight  line,  to  a  sort  of  gallery,  several  feet  wide,  which  mnges  all 
round  the  outside  of  the  theatre,  and  is  called  the  precmct ;  abo^c 
which  there  are  other  stairs,  which  lead  to  a  second.    By  this  p^^ 
cinct  it  is  judged,  that  the  theatre,  with  the  orchestra,  must  be  about 
fifty-two  or  fifty-three  feet  diameter. 

Going  round  the  theatre,  are  seen  several  large  square  pilasters, 
•qitally  distant  from  each  other ;  and  which  supported  the  whole  edi. 
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be.  TbMe  pilasters  are  of  a  thin  compact  red  brick,  adomed  with 
marble  cornices*  'Die  payement  of  this  theatre  mast  have  been  very 
betutitul,  by  tbe  different  coloured  marble,  that  has  been  taken  out 
of  it>  and  »<  me  that  remain.  In  sliorl,  by  the  broken  pieces  of 
cornice^,  niouldinss,  and  carved  work,  and  the  many  fragments  of 
piil»r9,  &c.  which  have  been  found  within  and  without  the  theatre, 
it  appears  to  have  been  a  most  magnificent  edifice. 

There  are  two  principal  <^tes  to  tlie  theatre,  with  inscriptions  on 
the  architraves,  whi<  h  are  taken  out,  and  placed  in  the  king*s  palace, 
tfflon^  the  other  curiosities 

There  is  another  opening,  distant  from  that  which  leads  to  the 
theatre,  by  which  they  have  made  a  way  into  some  houses.  Here 
they  seem  to  have  dug  iniiuitely  more  than  about  the  theatre ;  for 
one  may  ramble,  as  in  a  labyrinth,  for  at  least  half  a  mile.  Among 
the  thiogs  that  have  been  dug  out  of  either  of  the  two  places,  are 
many  parts  of  broken  horses,  with  part  of  a  triumphal  car  or  chariot, 
all  of  gitt  bronze ;  and  which,  they  say,  was  placed  over  one  of  the 
gates  iff  the  theatre.  Two  equestriart  statues,  which  were  found  on 
each  side  of  one  of  the  said  ^tes,  and  they  suppose  t routing  a  street 
that  led  to  the  theatre.  Tliose,  they  say,  were  erected  in  hononr  of 
the  two  Baibi,  hxUer  and  son,  who  were  benefactors  to  the  Hercu* 
laoeads.  One  of  these  statues  cannot  be  repaired ;  the  other,  whick 
happeneii  to  be  better  preserved,  is  well  repaired,  and  is  set  up  un. 
<ler  the  pias2a  in  the  gateway  of  the  king's  palace  at  Portici. 

This  is  a  most  beautiful  statue,  and  is  considered  to  be  one  of  the 
best  in  the  world.  Not  far  from  it  at  the  bottom  of  the  palace 
stair-case,  are  fixed  a  beautiful  statue  of  the  emperor  Vitellius,  very 
perfect  and  entire ;  one  of  Nero,  with  a  thunderbolt  in  bis  band  ; 
one  of  Vespasian;  one  of  Claudius;  one  of  Oermaoicus ;  and  two  beau* 
tiful  statues,  sitting.  There  are  many  others,  of  marble,  and  of 
brouse,  all  larger  than  life;  and  even  some  gigantic,  or  colossal; 
many  without  heads,  or  arms,  and  others  so  d  stroyed  as  never  to 
be  repaired.  Of  busts,  ther^  are  some  very  beautiful,  as  that  of 
Jtipitet  Ami«i(nk,  Neptune,  Mercu^,  Juno,  Ceres,  Pallas,  &c.  la 
tk  apartments  of  the  palace  b  a  vast  number  of  little  statues,  many 
of  which  aore  extremely  beautiful :  also  a  great  number  of  little  idols, 
tnpods,  tedrrymatories,  and  many  vases cunou^ly  wrought.  Among 
these  is  t  whole  loAf  of  bresd  burnt  to  a  coal,  which  they  will  not 
PJ§tt  mj  one  to  touch.    It  is  co%'ered  witb  a  gtaas  bell,  ttvougli 
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which  are  perceived  letters  oo  the  loaf,  which  possib^jf  were  M 
baker's  mark. 

There  are  maoy  other  valuable  curiosities  locked  up  in  the 
king's  closet  and  private  apartments ;  such  as  medals^  intaglios,  aod 
cameos. 

Of  the  pictures,  some  were  taken  out  of  a  temple  near  the  theatre» 
others  from  the  houses.  They  have  all  preserved  their  colours  to 
admiration^  which  are  very  lively.  They  are  painted  in  fresco,  aod 
were  sawed  out  of  the  walls,  with  much  trouble  and  care ;  and  are 
now  fixed,  uith  binding  mortar,  or  cement,  in  shallow  wooden  cases, 
to  prevent  their  breaking,  and  varnished  over,  to  preserve  their  co- 
lours. You  must  think,  that  these  pictures  are  not  alike  valuable, 
otherwise  than  from  their  antiquity;  some  doubtless  have  been 
done  by  good  hands,  others  by  bad,  as  one  sees  by  the  works  of 
those  now-a-days.  There  are  two  as  large  as  life.  One  of  these 
pictures,  they  say»  represents  Theseus.  The  figure  u  naked,  and  holds 
a  small  club  in  hb  hand :  between  his  legs  lies  a  Minotaur,  the  pos- 
ture of  which  produces  a  most  admirable  foreshortening.  There 
stand  about  him  also  three  little  boys,  one  of  which  kisses  bis  right 
bandj  another  embraces  his  left  arm,  and  the  third  his  left  hand ; 
all  extremely  well  expressed.  The  other  picture  is  of  the  same  size 
as  the  former^  and  composed  of  many  figures  as  large  as  life.  A 
woman  sitting  with  a  wand  in  her  hand,  and  crowned  with  flowers; 
on  one  side  of  her  stands  a  basket  of  pomegranates,  grapes^  and 
other  fruit ;  near  her  is  a  little  satyr  or  lawn,  playing  on  one  of  the 
ancient  instruments,  of  six  or  eight  tubes,  joined  together  in  a  rovr. 
There  is  a  lusty  naked  man  standing  by  her>  with  his  face  turned 
somewhat  towards  her,  with  a  short  black  beard.  He  has  a  bow, 
a  quiver  of  arrows,  aud  a  club.  In  the  same  piece  is  another  wo. 
man,  who  appears  talking  to  the  first ;  slie  is  crowned  with  ears  of 
com.  There  is  also  a  hind  giving  suck  to  a  boy,  which  they  say  re- 
presents the  story  of  the  discovery  of  Telephus.  Another  picture 
represents  a  wuiged  Mercury,  with  a  child  sitting  across  his  neck, 
near  whom  is  a  woman  sitting,  and  taking  Mercury  by  the  hand. 
This,  we  are  told,  was  supposed  to  be  Bacchus  carried  to  nurse. 
'Another  piece  represented  Jupiter  embracing  Ganymede.  In  an- 
other is  a  hunt  of  stags  and  swans.  Three  others,  in  each  a  Me« 
dusa's  head.  Another,  representing  two  heads  of  imaginaiy  animals. 
A  beautiful  one,  representing  two  of  the  Muses,  one  playing  od  the 
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IjiCf  Ae  other  with  a  mask  on  her  head ;  another,  with  a  Hod,  a 
wood,  and  distant  views*  In  another,  various  centaurs,  buildings^ 
ftc.  In  another^  a  stag ;  over  which  is  a  bird  flying,  and  seeming 
to  beak  at  him.  Two  other  small  pictures  of  a  dolphin.  Another 
with  architecture^  and  distant  views.  One  with  a  peacock.  An. 
iMber  with  a  temple,  adorned  with  various  pillars. 

There  have  been  found  also  two  cornucopias  of  bronze  gilt,  a 
large  roand  shield  of  metal,  two  metal  dishes,  several  lachrymato- 
lies  of  glass,  others  of  earth ;  four  large  candlesticks  of  bronze,  a  large 
netal  vase  with  a  handle  |  many  others  of  earth,  curiously  wrought; 
the  foot  of  a  lion  most  curious,  but  in  marble,  and  which  supported 
a  marble  table ;  a  beautiful  niascharron  of  metalj  having  the  face 
•fa  cat,  with  a  mouse  in  her  mouth.  There  is  also  a  very  fine  me. 
dallioD,  extremely  wel)  preserved,  with  a  has  relief  on  both  sides ; 
so  one  is  a  woman,  near  whom  is  a  man  naked  killing  a  hog ;  on 
the  reverse  b  an  old  man,  naked  to  his  waist,  sitting  and  playing  on 
two  pipes,  which  he  holds  in  his  hands-  There  is  another  odd  piece 
in  has  relief,  which  represents  a  green  parrot,  drawn  in  a  chariot, 
and  driven  by  a  green  grasshopper,  which  sits  on  the  box,  as  coach# 
nao.  There  are  many  baskets  and  cases  full  of  different  things,  all 
joDibled  together;  such  as  kitchen  utensils,  locks,  bolts,  rings, 
hinges,  and  all  of  brass.  Things,  that  were  of  iron,  were  totally 
eaten  up  with  rust.  When  the  workmen  came  to  any  thing  of  that 
tortj  it  mouldered  to  dust  as  soon  as  they  touched  it ;  occasioned 
doubtless  by  the  dampness  of  the  earth,  and  the  many  ages  during 
which  it  hj  buried.  There  were  found  many  vases,  and  crystal 
bottles  full  of  water ;  but  that  might  penetrate  through  the  earth, 
and  fidl  into  them,  if  not  close  stopped :  also  a  sort  of  standish,  or 
inkhom,  in  which  were  found  many  stylets,  or  pens,  with  which 
they  wrote  in  those  days.  When  it  was  first  taken  out,  they  say  the 
ink  had  not  only  its  natural  colour,  but  that  it  was  yet  capable  of 
tinging :  it  is  very  dry  now.  There  were  eggs  found  quite  whole, 
bat  empty ;  also  nuts  and  almonds ;  grain  of  several  sorts,  beans 
and  pease,  burnt  quite  black.  Many  other  sorts  of  fruit  were  found 
bornt  quite  to  a  coal,  but  whole  and  entire. 

Mr.  F.  declares  that  he  cannot  be  of  the  opinion  of  some,  who 
assert  that  this  city  was  suddenly  swallowed  up,  which  implies  that 
the  earth  must  have  opened,  and  formed  a  pit  to  receive  it  His 
^pmion  is,  that  it  was  overwhelmed  with  the  boiling  ipatter  issuing 
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from  the  mountain^  at  the  time  of  the  eruption ;  becaime  most  ttiiogi 
were  found  upright,  cliiedy  the  buiUlings.  That  it  was  not  a  sudden 
overwhelming,  aiici  that  the  iiiitabitanti)  had  time  to  escape  with  their 
liveN,  though  not  with  their  goods,  is  proved,  by  their  not  finding 
dead  bodies,  wh^re  they  have  hitherto  dug.  It  is  said  that  some 
human  bones  were  founds  tliough  very  few.  Very  little  money  or 
plate  has  been  found,  or  any  other  portable  tiling  of  great  value ; 
which  is  anotiier  proof  tliat  the  inhabitants  were  not  destroyed. 
Doubtless  before  th^  violent  eruption  came  on,  the  people  for  Mme 
days  might  perceive  such  tokens  and  sigus,  as  could  not  but  alarm 
them,  and  put  them  on  their  guard ;  as  at  the  eruption  which  hap- 
pened in  1737f  before  it  burst  forth  for  some  days,  the  inhabitant! 
of  Portici,  and  the  adjacent  villages,  all  retired :  being  by  some 
signs  apprised  of  the  event. 

The  matter  v'caiitd  the  lava)  it  seems  is  not  of  the  same  quality 
Dor  substance  all  the  W4y  through  the  body  of  it:  «for  in  descending 
to  the  theatre,  the  sides  of  the  passage  at  the  entrance  were  a  sort 
of  mold»  eight  or  ten  feet  thick ;  after  which  appeared  stone  of  a 
blackish  or  dark  grey  colouri  to  the  thickness  of  about  three  or  four 
feet;  then  atmther  layer  of  sandy  earth,  under  which  was  a  layer  of 
the  same  sort  of  stone ;  aud  thus  it  continues  stratum  super  stratum, 
to  the  bottom.  The  theatre  and  the  houses  seem  all  to  have  been 
filled  with  earth.  In  general,  this  stone  is  very  hard  and  heavy,  and 
the  whole  city  of  Naples  b  paved  with  it.  Some  of  it  will  bear  a 
fine  polish*  and  of  wbith  they  make  snuff-boxes. 

With  respect  to  the  delicate  means  employed  for  nnrolling  the 
scorched  papyrus,  we  are  told  that  a  great  part  of  these  rolls  were 
found  in  the  chamber  of  a  house,  or,  more  properly  speaking,  of  an 
ancient  villa,  in  the  mitidle  of  a  garden,  about  a  palm  long,  and  ap- 
peared  like  roots  of  wood,  all  black,  and  seeming  to  be  only  of  one 
piece.  One  of  them  falling  on  the  ground,  it  broke  iu  the  middle, 
and  many  letters  were  observed,  b^r  which  it  was  first  known,  that 
tlie  rolls  were  of  papyrus.  The  number  of  these  rolls  were  about 
one  hundred  and  fitty,  of  di&reut  sixes.  TheV  were  in  wooden 
cases,  which  are  so  much  burnt,  as  are  all  the  things  made  of  wood, 
that  thev  cannot  be  recovered.  The  rolls,  however,  are  hard,  thou^b 
each  ap|)ears  (ike  one  piece.  The  king  has  caused  infinite  pains  to 
be  taken  to  unroll  them,  and  read  them ;  but  all  attempts  were  in 
vain :  only  by  slitting  some  of  tiiem^  some  words  weic  observed. 
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At  Icaglh,  Sig.  Asaemani,  being  come  a  second  time  to  Naples,  pro- 
posed to  the  king  to  send  for  one  Father  Antonio^  a  writer  at  the 
Vaf  icanj  as  the  only  man  in  the  world  who  could  undertake  this 
dificttit  affiur.  It  is  incredible  to  imagine  what  thi$  man  contrived 
and  executed.  He  made  a  machme,  with  which,  by  the  means  of 
oertaio  threads,  which  bemg  gummed,  stuck  to  the  back  part  of  the 
papyrus,  whoc  there  was  no  writing,  he  begins,  by  degrees,  to  pull» 
while  with  a  sort  of  engrayer^s  instrument  he  loosens  one  leaf  from 
the  olber,  which  is  the  most  diificult  part  of  all,  and  then  makes  f 
sort  of  lining  to  the  back  of  the  papyrus,  with  exceedingly  thin 
Icsves  of  onion,  if  I  mistake  not,  and  with  some  spirituous  liquor, 
with  which  he  wets  the  papyrus,  by  little  and  little  as  he  unfolds  it. 
All  this  labour  cannot  be  well  comprehended  without  seeing.  With 
patience  superior  to  what  a  man  can  imagine,  this  good  father  has 
ouolled  n  pretty  large  piece  of  papyrus,  the  worst  preserved,  by  way 
of  trial.  It  b  found  to  be  the  work  of  a  Greek  writer,  and  is  a  small 
philosophic  tract,  in  Plutarch's  manner,  on  music  ;  blaming  it  as  per- 
oidous  to  society,  and  productive  of  softness  and  effeminacy.  U 
does  not  discourse  on  the  art  of  music.  The  beginning  is  wanting, 
bot  it  b  to  be  hoped,  that  the  author's  name  may  be  found  at  tha 
end ;  it  seems,  however,  to  be  the  work  of  a  stoic  philosopher ;  be- 
came Zeno  is  much  commended.  The  papyrus  b  written  across  in  so 
many  columns,  every  one  of  about  twenty  lines,  and  every  hne  is  the 
third  of  a  palm  long.  Between  column  and  column  b  a  void  space  of 
more  than  an  inch.  There  are  now  unrolled  about  thirty  columns ; 
which  is  about  half  of  the  whole ;  this  roll  being  one  of  the  smallest  • 
the  letters  are  distinguishable  enough.  Father  Antonio,  after  he 
has  loosened  a  piece,  takes  it  off  where  there  are  no  letters ;  and 
places  it  between  two  crystals  for  the  better  observation ;  and  then, 
having  an  admirable  talent  in  imitating  characters,  he  copies  it  with 
all  the  lacunae,  which  are  ver)  namerous  in  this  scorched  papyrus, 
and  gives^  thb  copy  to  the  Canon  Mazsocchi,  who  tries  to  supply 
the  loss  and  explain  it«  The  letters  are  capital  ones,  and  almost 
without  any  abbreviation.  The  worst  is,  the  work  takes  up  so  much 
time,  that  a  small  quantity  of  writins;  requires  five  or  six  days  to 
unroll,  so  that  a  whole  year  is  already  consumed  about  half  thb 
lolL  The  lacuns,  for  the  most  part,  are  of  one  or  two  words,  that 
piay  be  supplied  by  the  context.     As  soon  as  thb  roll  b  finisbed^ 
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thej  will  begiD  a  Latin  one.  Tb«re  are  some  to  voluminous,  and 
the  papyrus  so  fine,  that  unrolled  tbej  would  take  up  a  hundred 
palms  space. 

[PhiL  Tram.  Alt.  X] 

5.  Ruins  of  Pompeii,  . 

We  have  already  observed  *»  that  the  volcano,  that,  with  its  dis- 
embowelled contents,  overwhelmed  Herculaneum»  destroyed  and 
buried  Pompeii  in  like  mauner.  Its  site  having  been  pointed  out 
by  the  discovery  of  Herculaneum,  various  successful  attempts  were 
made  about  the  same  time  to  obtain  a  knowledge  of  its  ruins ;  and 
the  following  letters  from  Signor  Faderni,  and  publnhed  like  the 
preceding  in  the  Philosophical  Transactions,  give  an  interesting  sc. 
count  of  them. 

In  April  last,  a  little  beyond  La  Torre  della  Nuoaiata,  where 
stood  the  ancient  Pompeii,  in  digging  near  the  amphitheatre,  there 
was  discovered  a  marble  capital  of  the  Corinthian  order.  On 
making  further  trials,  there  were  found  two  pilasters  of  white  marble, 
about  ten  feet  high,  fluted  on  every  side,  with  capitals  and  bases  of 
the  Corinthian  order.  On  one  side  of  these  pilasters  have  been  found 
a  series  of  nine  other  pilasters,  about  seven  feet  high,  equally  wrought 
with  the  larger:  there  were  likewise  five  other  pilasters  ovt  the  side 
of  the  other  great  one,  making  in  all  sixteen ;  which  are  all  of  cue 
piece,  exclusive  of  the  capital  and  the  base,  except  one,  which  is 
composed  of  two  pieces.  They  were  all  excellently  preserved,  aud 
wera  standing;  forming  a  portico  before  a  building.  All  the  buildiogs, 
which  are  in  Pompeii,  are  of  the  same  constitution  with  those  of 
Hercuhmeum  and  Strabise;  that  is,  of  one  story.  The  portico  i^ 
continued  on  the  aides,  but  the  pilasters  are  not  of  marble,  but  of 
brick  covered  with  stucco,  and  coloured  with  green,  and  are  not 
fluted  like  those  of  marble.  One  only  of  the  sides  is  yet  undisco- 
vered, and  we  must  wait  to  see  the  side  opposite  to  the  front,  and  the 
rooms  within,  to  be  able  to  speak  decisively. 

The  front  was  all  painted  in  the  grotesque  mauner;  but  little, 
and  that  ill  preserved,  remains.  There  were  no  ornaments  of  stucco, 
or  marble;  the  walls  indeed  were  coloured,  and  there  were  some 
^mall  niches  formed  in  the  walls,  each  of  which  corresponded  to  one 


•  See  Book  II.  Chapter  IX.  Sect.  i. 
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•f  the  piiaslers  uid  conaequeDtly  there  were  eighteen  in  number. 
In  terend  of  them  were  found  certain  Hgures,  some  of  earth,  others 
of  niariile»  in  thb  order ;  first  was  placed  one  of  marble,  then  one  of 
earth :  those  of  marble  were  nine  small  Heraiae»  among  vibich  there 
is  m  Hercules  crowned  with  oak,  some  Sat^rsj  Fauns,  and  Bac- 
chantes. Two  of  them  are  of  the  old  red,  and  the  other  of  the  old 
yellow  marble,  and  are  of  an  indifferent  style.  Those  of  the  baked 
earth  consist  of  four  figures.  The  first  is  a  Barbarian  king,  viho 
stands  erect  with  his  right  hand  under  his  chin  in  a  pensive  manner* 
and  wears  hb  chlamys  clasped  with  a  fibula  on  his  right  shoulder. 
But  what  makes  this  figure  the  more  curious  is,  that  the  whole  bod j  - 
forms  a  vase,  on  the  back  of  which  there  is  a  handle  to  hold  it  by. 
Behind  the  head  there  is  a  little  tube,  through  which  water  or  some 
other  liquor  was  poured  in,  and  the  month  of  the  figure  is  open, 
through  which  the  liquor  was  poured  out.  The  height  of  it  b  about 
ten  inches,  and  the  st^le  rather  low. 

The  second  figure  is  of  the  same  height  and  character,  as  to  the 
workmanship;  but  what  it  represents,  renders  it  singular.  This 
figure  seems  sitting,  with  its  legs  stretched  out,  which  are  distorted 
like  those  of  some  dwarfs.  It  has  a  great  head  ;  the  mouth,  eyes, 
and  nose  of  which  are  extremely  overcharged.  It  b  dressed  in  the 
praetexta.  On  the  breast  b  the  bulla  aurea,  the  string  of  which  sur- 
rounds its  neck,  and  b  held  with  the  right  hand ;  with  the  left  it 
holds  the  tablettes  called  pugillares,  on  which  the  ancients  placed 
wax,  and  wrote  on  it  with  a  style.  These  pugillares  are  exactly 
like  those  dug  up  at  Herculaneum,  and  which  are  preserved  in  that 
museum*  Besides,  it  bears  a  great  priapus,  and  behind  b  seen  tlie 
breech.  This  was  made  for  a  vessel,  such  as  that  described  above, 
except  that  besides  that  the  mouth  of  this  figure  is  pierced,  the  li- 
quor  can  also  be  poured  from  the  priapus. 

The  third  figure  is  entirely  like  the  preceding,  except  in  its  dress, 
which  is  rustic^  and  bound  round  the  wabt  with  a  cord,  to  which  b 
fastened  somewhat  that  cannot  be  made  out,  but  which  appears  to 
be  a  little  case  to  hold  something :  the  rest  b  not  overcharged,  but 
b  rustic.  It  holds  in  its  right  hand  a  loaf,  and  its  left  hand  b  covered 
with  its  dress,  and,  like  the  other,  it  shows  its  breech  and  priapus. 
Probably  such  vessels  were  used  for  drinkmg  the  liquor  coming  out 
of  the  priapus,  this  beiug  not  unusual  with  the  ancients^  as  Juvenal, 
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in  his  second  satire,  given  os  to  uoderstaod :— ^'  Vitreo  bibit  ilk 
priapo.'* 

Tbe  last  figure  represents  tbe  Roman  Charity. ,  She  is  sitting, 
and  with  her  left  hand  embraces  her  father*  and  with  her  right 
presses  the  breast  which  her  father  sucks;  who  is  expressed  in  this 
figure  totally  emnciated.  This  does  not»  like  the  others,  form  a 
vessel,  but  simply  exhibits  the  story,  /fhe  style  is  moderate,  its 
height  near  the  same  as  that  of  the  others.  This  last  groupe  is  co- 
vered with  a  varnish  of  glazing,  like  that  which  covers  earthen  plates 
and  things  of  that  kind.  There  were  found,  in  the  bofore-uentioned 
niches,  two  little  busts  of  baked  earth,  of  the  same  height ;  one 
wants  the  head.  This  is  all  that  is  found  in  that  part  of  the  build* 
ing,  uhich  is  supposed  to  be  the  front. 

In  a  little  closet,  the  dimensions  of  which  are  about  six  feet  in 
length,  and  four  in  breadth,  was  found  a  very  fine  tripod,  about 
three  feet  high,  extremely  well  preserved.  In  short,  it  is  iwe  of 
the  most  beautiful  pieces  of  antiquity  in  the  whole  world.  It  is 
formed  of  three  satyrs,  youpg,  and  all  exactly  alike.  Their  beads 
are  most  beautiful,  with  a  cheerful  countenance,  and  a  hair  well 
disposed  with  a  ribband,  that  surrounds  the  head.  On  the  fore- 
head stand  two  small  horns,  which  are  united.  The  right  hand 
rests  on  the  side  of  the  body,  and  the  left  is  open,  with  the  aim 
somewhat  extended.  They  have  a  great  satyresque  priapus.  The 
legs  are  united,  and  they  place  their  feet  on  round  bases^  which 
have  been  turned  in  a  lathe,  and  then  covered  with  leaf  silver. 
Ihcir  tails  are  twisted  round  a  ring,  by  which  they  are  sos* 
ponded.  The  three  satyrs  support  with  their  heads  the  hearth  of 
tJic  tripod,  which  is  of  excellent  workmanship,  and  has  three  move* 
able  rings,  which  serve  to  remove  the  tripod  from  one  place  to  an- 
other. One  of  these  rings  is  wanting,  and  could  not  possibly  be 
found :  whtnce  we  may  suppose,  that  originally  it  was  likewise 
wanting.  On  the  hearth  is  another  ornament  united  to  its  circum* 
feitncc,  and  forming  a  kind  of  radiated  crown,  which  crown  has 
al^o  t%io  handles,  but  not  moveable :  these  serve  to  place  tbe  crown 
on  the  hrarth.  The  bottom  of  the  hearth  is  not  of  brass,  like  the 
re-t  ot  tite  tripvd,  but  of  baked  earth.  The  above-mentioned  closet, 
where  this  tripod  was  found,  is  all  painted,  and  entire,  with  the 
ceiling  urhurt.    In  the  walls  of  it  was  a  tt|bl^  of  white  nmrble, 
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lEuteoed  in  the  wail  ifacif,  which  mighr  be  called  a  side-board,  and 
^bich  wa<(  exteadeil  along  the  sweep  of  the  room.  On  this  table 
ivas  found  a  crescent  of  silver,  about  five  inches  in  diameter,  and  on 
the  edge  of  its  middle  are  two  small  holes  to  receive  a  string  to.sup* 
port  it.  Perhaps  this  was  au  amulet,  for  we  have  another  of  the 
•flame  metal,  but  smaller,  with  its  supporter  of  Nilver,  which  has  been 
long  found.  On  the  same  table  was  another  anmlet  of  silver,  aboiit 
an  inch  iu  height,  which  represents  Harpocrates.  This  fignie  has 
its  finger  near  its  mouth,  the  lotus  on  its  head,  and  wings  on  its 
ahoulders.  On  the  right  shoulder  hangs  a  quiver,  and  its  left  ami 
holds  a  horn  of  plenty,  and  leans  on  the  trunk  of  a  tree,  round 
which  is  a  serpent,  and  at  the  foot  of  the  trunk  stands  an  owl. 
There  was  found  a  kind  of  fibula^  which  is  of  gold,  and  is  extremely 
well  preserved.  Its  form  b  round,  and  made  like  a  large  button. 
On  the  back  there  is  a  gold  wire  fastened  to  one  side ;  the  other  end 
of  which  is  fastened  in  a  small  piece  of  gold,  soldered  into  the  fibula. 
The  whole  is  little  more  than  au  inch  in  diameter.  There  were 
found  also  two  other  figures ;  one  is  of  marble,  about  a  foot  high, 
representing,  a  woman ;  it  is  of  no  great  value ;  the  other  is  of  ivory, 
but  there  remains  nothing  but  the  name,  and  a  part  of  the  face,  by 
which  may  be  perceived,  that  it  is  the  work  of  au  excellent  Greek 
hand.  All  the  rest  consists  as  it  were  of  minute  leaves,  which  are 
so  brittle  that  they  cannot  be  united.     Its  height  is  about  a  foot. 

There  was  also  found  in  the  same  closet,  on  the  same  marble 
table,  one  of  the  most  beautiful  statues  ever  seen,  and  so  admirable, 
that  I  know  not  bow  to  begin  to  deicribe  it.  Its  height  is  little 
more  than  three  inches,  by  which  you  may  conceive  what  pains  may 
bave  been  taken  with  it.  It  stands  on  its  feet,  and  b  quite  naked, 
and  presents  a  priapus,  which  is  not  satyresque,  with  a  most  perfect 
contrast  of  attitude.  One  observes  through  the  whole  figure  a  most 
perfect  skill  in  anatomy,  where  the  smallest  muscle  is  not  lost,  and 
at  the  same  time  it  seems  not  dry  or  hard,  but  palpable  flesh.  It  b 
of  a  noble  and  excellent  stile.  Its  h(>a(l  is  somewhat  rustic,  with  a 
goat's  beard  aud  ears.  It  has  a  la  ugh  nig  countenance,  tuniiug  its 
•  head  with  much  grace,  and  brings  its  first  finger  of  the  left  hand  to 
its  face.  It  extends  and  raises  its  riglit  arm,  which  terminates  in  a 
mantis  impudica.  Our  Neapolitans,  and  I  have  seen  the  same  in 
our  peasants  ab.out  Rome,  frequently  wear  in  their  hair  a  pin,  the 
bead  of  which  consbts  of  such  a  jiand ;  and  they  say^  that  they  wear 
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this  against  an  evil  eye ;  and  in  Naples  some  of  these  pins  are  worn 
by  children.  We  have  found  several  of  these  small  hands  at  Hercula- 
neutti.  It  is  observable,  that  these  Priapi  frequently  had  this  hand ; 
for  among  the  maiiy  which  remain  under  ray  care,  there  is  one  with 
human  ears,  and  with  thb  hand,  which  together  with  the  whole  arm, 
Ibrms  a  priapus.  The  head  of  the  figure  is  covered  with  a  cap, 
which  is  folded  down  behind ;  and  its  base  is  low  and  round,  and 
well  fitted.  In  fine^  this  may  be  called  one  of  the  most  excellent 
curiosities.  In  one  of  the  other  rooms  there  was  a  fine  pair  of 
scales,  in  which  there  are  some  remains  of  the  strings  made  of  a 
kind  of  fine  coral,  and  the  strings  remain  in  some  of  ihe  rings. 
There  were  found  also  many  vessels  of  earth  and  fragments  of 
metals. 

In  the  ancient  Stabi«  they  go  on  digging ;  but  it  is  long  since 
any  thing  of  value  has  beeu  found  there»  except  that  two  small 
statues  of  brass  have  been  lately  dbcovered.  Oae  represents  a 
Venus,  but  of  no  value.  The  other  a  Panthea  with  a  rudder, 
horn  of  plenty,  lotus,  modius,  and  sickle :  it  is  but  of  ordioar; 
workmansljip.  Many  vases  of  earth,  some  of  glass,  have  been 
found.  A  great  vessel  of  copper  with  a  handle,  n  singular  fuDoel,  a 
beautiful  little  vase  of  rock  crystal  with  its  cover^  and  a  simpulum 
or  ewer;  divers  inedah,  as  well  silver  as  copper,  well  preserved, 
but  common,  and  various  pieces  of  leaden  pipes,  have  also  been 
found  there. 

The  same  may  be  said  of  Ilerculaneum ;  for  since  the  coIomsI 
bust  of  brass  has  been  found,  they  have  discovered  nothing  of 
value,  except  one  thing,  which  ought  to  make  much  noise  among 
the  learned,  and  which  I  believe  to  be  the  only  one  of  its 
kind  io  the  world.    Tliis  is  a  little  leg  and  thigh  of  metal  co- 

vered  with  silver,  and  which  is  five  inches  long.  On  the  external 
part  of  it  is  described  a  sun-dial  formed  on  a  quadrant,  and  as  the 
thigh  forms  a  quarter  of  a  circle,  the  workman  has  taken  the  centre 
of  this  quadrant  from  the  extremity  or  leg  of  the  ham  or  gammoni 
and  hence  has  drawn  hour  lines,  which,  with  the  lines  that  mark  the 
months,  form  the  usual  compartments,  some  larger  and  otben 
smalleri  ^^  hich  are  divided  6  by  6,  as  well  in  height  as  length.  Be- 
low the  inferior  compartments,  which  are  the  less,  are  read  the  names 
of  the  months  placed  in  2  lines  in  a  retrogade  order,  so  that  the 
mouth  of  January  is  the  last  in  the  fint  line,  which  bears  the  othef 
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fivefollowing  months.  In  theSd  line  are  described  the  6  other  months 
io  their  natural  order  ;  so  that  the  month  of  December  is  nnder  Ja- 
nuary, and  so  the  months  shorter  and  longer,  2  and  2,  have  one 
common  compartment  for  each  couple.  Almost  on  the  edge  of  the 
right  side,  there  is  the  tail  of  the  animal  somewhat  bent,  and  this 
performs  the  office  of  the  gnomon.  On  the  extremity  of  the  bone, 
that  is,  of  the  leg,  or  centre  of  the  quadrant,  there  is  a  ring  to  hold 
the  dial  in  an  equipoise ;  and  it  is  supposed  that  in  that  place  was  &8» 
tened  its  plummet,  such  as  in  the  like  dials  is  (o  fall  on  the  present 
month,  to  determine  the  shadow  of  the  gnomon  on  the  horary  lines. 
It  b  observable  also,  that  as  these  dials  were  described  on  a  plain 
surface,  according  to  a  fixed  rule,  the  surface  of  this  metal  bam  be- 
ug  in  one  plane  concave,  in  another  convex,  one  cannot  easily  guess 
what  rule  the  workmen  used  to  describe  a  dial  of  so  diflkult  a  kind, 
on  a  surface  so  irregular.     , 

I  must  not  neglect  to  acquaint  you  with  what  has  been  foand  in  a 
trial  made  at  Cuma,  where  were  situated  some  sepulchres,  which 
ailbrded  many  curious  things.    In  May  last,  our. miners  opened  a 
tomb  of  the  fiimily  Pavilia,  which  formed  a  small  chamber.    On 
the  floor  were  3  corses,  or  rather  their  bones,  which  were  included 
in  4  pieces  of  the  piperine  stone.    These  4  stones  formed  for  each 
corse  an  oblong  case.    The  engineer,  who  was  present  at  the  discp- 
very,  told  me,  that  one  of  these  bodies  was  all  covered  by  a  sub- 
stance unknown  to  him ;  but  from  his  account  I  comprehended  what 
it  was.    The  corse  was  covered  with  a  cloth  of  amianthus,  which,  as 
it  was  large,  remained  in  this  situation  all  on  a  heap,  but  calcined  by 
the  salts  of  the  earth,  for  which  reason  it  was  necessary  to  take  it  up 
in  pieces,  it  being  become  extremely  brittle.     However,  to  be  more 
sure  of  my  opinion,  I  had  a  mind  to  try  it  in  the  fire,  where  it  re* 
mained  unchanged;  whence  there  is  no  doubt  but  that  it  is  amian- 
thus.  There  were  found  a  great  many  little  pieces  of  paste  as  large  as 
beans,  which  were  taken  by  the  miners  for  comfits,  but  are  the  con. 
fection  which  used  to  be  put  on  dead  bodies.    They  are  composed 
of  myrrh  and  other  spices,  and  even  now  retain  a  very  strong  smell. 
There  was  found  some  cloth  reduced  almost  to  nothing,  which  had 
some  ornament  of  gold  embroidered  on  it,  or  rather  wove  into  it,  as 
is  more  probable  from  the  gold  thread.    On  the  above -mentioned 
body  were  found  some  pieces  of  paper,  for  I  have  great  reason  to 
think  it  such  from  the  trials,  which  I  have  made  on  the  old  papyrus. 
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of  which  we  have  about  800  volumes.   This  (Miperon  one  side  iscch 
loured  with  red  njiuiuni^on  the  otiier  it  is  black. 

Besides  this  pjper.  there  were  fouD<i  a  mirror  of  metal,  and^tes- 
sene,  or  dice.  Under  the  corse,  or  bones,  was  found  a  padlocks 
through  which  i%ere  passed  3  iron  strigils,  aiui  another  that  «Fa» 
broken.  li  is  remarkable,*  that  in  ail  the  other  sepulchres,  that 
were  opened  at  Cunia  in  the  month  of  May,  there  were  found  a  mir- 
ror, three  tesserae,  strigils,  and  ^ome  very  small  fibulae  of  bone*  In  the 
above-mentioned  sepulchre  was  found  a  small  lectI^terllium,  or  rather 
pulvinar  deorum,  which  was  very  much  decaved.  it  is  mounted  in 
iron.  The  ornaments  which  compose  it  being  of  ivory,  the  rasl  of 
the  iron  has  as  it  were  destroyed  tlie  whole.  So  that  there  were 
collected  but  a  few  rrmains  of  the  4  pillars,  some  pieces  of  the  baudsi 
which  went  round  tiie  frame,  6  pieces  of  ivory,  of  an  oblong  fonn, 
in  each  of  which  was  cMigraved  a  figure  of  some  unknown  deitVi  ^ 
of  the  bame  design,  but  in  a  bad  st>le  ;  and  two  heads  of  a  horse, 
which  are  fellows,  and  belong  to  the  lertisternium,  not  unlike  that 
great  one  of  brass,  which  is  now  in  the  Royal  Museum.  There  were 
found  also  several  little  vuses  of  eartiien  ware,  whose  form  is  this: 
they  have  a  King  neck,  with  a  mouth  pr«»pt)i-t'onabIy  straight :  the 
body  is  oval,  which  towards  the  bottdm  is  so  small,  that  they  cannot 
stand  upright.  The  misfoitone  is,  that  2  of  these  vases,  vhichare 
of  oriental  alabaster,  arid  of  the  most  excellent  workmanship,  are 
both  broken  in  the  middle. 

Near  this  sepulchre  there  was  opened  another,  belonging  to  the 
freed  men  of  the  Paviliia  famiN.  There  we  found  many  glasses  aiid 
pieces  of  eartheru  ware,  and  twonrost  beautiful  eart hern  lamps.  On 
one  of  them  is  a  Hercules  going  to  slay  a  serpent  with  his  chib, 
which  he  hohls  in  his  left  hand.  On  the  other  is  a  priestess  of  Bac- 
chus, which  in  one  hand  holds  the  sacrifical  knife,  and  in  the  other 
the  half  of  a  victim.  There  are  also  2  very  small  wine-glasses,  which 
contain,  the  one  a  liquor  of  the  colour  of  red  wine,  the  other  a  liquor 
more  limpid  than  white  wine,  but  without  any  smell.  In  this  tomh 
were  fonn<i  also  the  usual  dice,  strigiN,  mirrors  and  fibulae.  The 
bones  and  ashes  were  in  urn!»  made  of  eaith. 
-  Four  other  sepulchres  also  have  been  opened,  in  all  of  which  were 
found  the  lisual  strigils,  mirrors,  tesserae,  and  fibulae.  In  oue  of 
them  was  found  a  little  eartheru  urn  with  its  cover.  Witliio  tlie  saiue 
tODib  wa5  a  small  urn  of  glass  elegantly  made,  containing  the  ash^^ 
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•fa  cliild.  Near  the  said  urn  were  found  several  little  things,  which 
probably  were  the  plu) tilings  of  the  child;  these  were  two  very 
small  goblets  of  bakid  earth  glazed,  with  a  handle  to  each ;  two 
small  water  ewers,  of  the  same  materials,  uith  ornaments;  these 
aNo  are  extremely  small ;  another  vase  of  common  earth,  which 
f  trms  a  recumbent  ox,  on  the  back  of  which  is  a  hole  to  receive  the 
water,  which  was  poured  out  through  the  mouth  ;  and  there  is  a  hao* 
die  on  one  side  of  the  body.  In  this  same  sepulchre  was  found  a  mon- 
strous priapus  of  red  earth.  This  figure  has  wings,  and  is  ranch 
overcharged.  All  these  things,  which  I  have  described,  are  pre* 
served  by  me  in  the  Royal  Museum,  in  a  separate  apartment  from 
that  in  which  is  preserved  what  has  been  found  at  Herculaneam, 
Pompeii,  and  Stabise.  I  have  already  filled  8  chambers  with  anti« 
quities ;  and  because  those  are  not  sufficient,  I  shall  begin  to  place 
many  other  things,  which  hitherto  1  have  been  forced  to  keep  in  con- 
fiision  in  other  chambers,  which  are  on  the  same  floor.  A  single 
volume  of  the  Papyrus  is  unfolded,  being  that  which  treats  of  music. 
At  length  the  name  of  the  author,  whe  was  called  Philodemus,  is 
found  written  twice,  at  the  end  of  the  piece.  The  name  b  writtea 
once  in  a  small,  and  a  second  time  in  a  large  hand,  and  in  a  good 
Greek  character.  They  are  now  beginning  to  open,  or  rather  to  un. 
roll  another  manuscript ;  but  hitherto  without  much  success ;  from 
some  fragments  we  may  collect  that  it  treats  of  rhetoric. 

* 

Dr.  Watson  maka  ike  following  Observations  on  the  preceding. 

I  think  it  probable,  that  Philodemus,  the  author  of  this  treatise 
An  music,  was  the  Epicurean  philosopl^^r  of  that  name,  who  was,  as 
Strabo  informs^  a  native  of  Gadara,  in  Syria.  He  wrote  many  pieces 
in  prose  and  verse,  and  his  iOth  book,  ittpt  ttuy  fiMo^fwv  awra^sms, 
tt  quoted  by  Diogenes  Laertius.  Indeed  his  sect,  time,  and  abode, 
will  allow  of  the  supposition  of  his  writings  on  music  being  at  Herctt* 
hnettro  at  the  time  of  its  destruction.  He  resided  at  Rome,  and  was 
the  acquaintance  ofTully,  and  the  preceptor  of  Lucius  Piso,  the 
coiisttL  We  learn  from  Ascanius  Pedianus,  that  it  b  Philodemus 
the  Epicurean,  of  whom  Cicero  Speaks  with  that  admirable  mixture 
oi  praise,  and  invective  and  excuse,  in  bis  oration  against  Piso ; 
where  he  says,  that  he  knew  bun  to  be  a  man  of  elegance  and  pohte 
Iberatore ;  that  it  was  from  him  that  Piso  learned  his  philosophy ; 
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which  was*  that  pleasure  ought  to  be  the  end  of  all  •or  pursuilf  i 
that  indeed  the  philosopher  did  at  first  divide,  and  dbtiii;;iiish  tbe 
sense  in  which  that  maxim  was  to  be  understood  ;  but  the  voungRo** 
inan  perverted  every  thing  to  make  it  favour  his  inclinatious  and 
pleasures ;  and  the  Greek  was  too  polite  and  welUbred  to  resist  tea 
obstinately  a  senator  of  Rome.  He  then  tells  us  that  Philodemus 
was  highly  accomplished  in  philosophy,  as  well  as  polite  literature, 
which  other  Epicureans  were  apt  to  neglect ;  that  be  wrote  verses, 
which  were  so  sweet,  so  elegant,  and  so  charming,  that  nothing  could 
exceed  them ;  that  he  was  betrayed  into  a  too  hasty  friendship  with 
Pi^o,  from  which  he  could  not  disengage'  himself  without  the  impu- 
tation of  inconstancy,  and  that,  **  rogatus,  invitatus^  coactus,  its 
multa  ad  istum  de  isto  scripsit,  ut  omoes  libidines,  omnia  stupra, 
omnia  camaruni  cuiivivioriimque  genera,  adulteria  denique  ejus,  de- 
licatissimis  versibus  expressit." 

I  have  met  with  some  epigrams  of  Philodemus  yet  extant^  some  of 
which  are,  iu  my  opuiion«  roost  facetious  and  elegant  We  might 
have  had  many  more,  had  not  Planudes,  as  the  scholia  inform  us, 
rejected  such  out  of  his  collection,  as  he  thought  too  loose  aud  vo* 
luptuous.  Horace  seems  to  have  had  some  of  these  epigrams  in  his 
eye  more  than  once,  when  he  wrote  his  2d  satire  of  the  first  book; 
particularly  where  he  says— 

•^—  banc  Philodemus  ait ;  sihi,  quae  neque  magno 
Stet  pretio,  neque  cunctetur,  cum  est  jussa  venire. 

Is  not  this  almost  a  translation  of  the 

I  will  give  the  whole  epigram,  as  a  specimen  of  the  style  and  maa- 
ner  of  Philodemus  i  but  must  beg,  that  in  reading  the  third  verse 
you  would  recollect  what  Homer  says  of  the  girdle  or  cestus  of  Ve- 
nus, that  it  contained  all  kind  of  delights  and  blandishments,  k>ve, 
persuasion,  aud  desire. 

Ov/iortc-qt  X*  ttjji,yQv  %p(irrsvrcfs(yorf/^> 
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TfliAvnjy  fftspyottM  ^iXaUviov,  OLyjpii  ay  ivpw 

Extraci  •fikt  seamd  Letter  from  CamUto  FaHerm,  dfited' 

Naples^  Jufy25,  1755* 


«      r 


A  cameo  of  great  excellence  was  found  the  9tli  of  this  inonHH 
Tbis  cameo  is  in  alto  relievo.  It  is  about  an  inch  and 'a' half  long; 
and  almost  as  much  hi  breadth.  It  represents  a  half  length  of  Ceres. 
The  head  is  in  profile^  and  has  a  noble  and  beautifiil  air.  II  ii 
turned^  together  with  the  body,  a  little  to  the  left.  The  left  arm  is 
i  little  raisedy  and  holds  in  the  hand  some  ears  of  com.  The  right 
snn  b  lower,  and  close  to  the  body.  The  right  hand  takes  hold  of 
part  of  a  fine  garment,  or  shift,  with  which  the  figure  is  in  part  co. 
vered.  The  head  is  adoraed  with  a  diadem ;  and  thehair,  which  is 
of  excellent  workmanship,  Aiws  on  her  shoulders,  tied  with  a  single 
lihband,  which  rests  on  her  flteck.  The  stone,  of  which  the  liead  is 
composed,  is  pellncid,  and  the  rest  of  the  figure  is  cut  out  of  a  chaU 
cedooy  by  a  Greek  master;  if  was  found  at  Stabiae,^  where  they  con* 
tiooe  to  dig.  In  the  same  place  were  found  also  burkd  several  vases 
of  metal  an<t  glassi  ter;  well  preserved. 

At  Pompeii  within  these  fbw  dajs  wasfoiiiMl  a  most  beauliAtl  wiot* 
strainer,  small,  but  finely  pierced,  in  a  better  taste  tlian  thosealieady 
foand,  which  are  of  brass.  In  thb  same  place  was  dug  np  as  isk- 
ttandish,  with  some  of  the  mfc,  whieh  I  likewise  presctvcd.  Tliere 
las  beeo  met  with  also  aa  hon  am.  There  have  been  found,  and 
they  go  on  daily  to  find,  many  piotores.  If  the  aacicnlB  had  not 
dug  to  this  place,  we  should  httve  discovered  many  more  Ibings ; 
for  we  find  that  they  have  taken  away  even  sohm  of  the  piet«res. 

*  Sinoe  the  detth  of  the  learned  Dr.  Wmtson,  which  htppfnetf  Maieh  9,  ITM, 
•oon  after  hit  tiaatlstlon  of  these  two  lectets  of  Camaio  Padoni,  and  his 
ot—faUoBi  on  die  ismitr,  woe  read  as  the  Boral  Sockty,  aaothai  ^sram  of 
JJaaAiiinshiabaaa  tiaMcriM,  pabiithedat  Uipaicia  l7U»byihe  celebrated 
Hr.  ikbkn,  vAatli  apfcais  likewise  to  have  been  alluded  to  b^  Horace  in  tha 
9Vil9Bin  pan  cited  a^vc  ftom  his  second  satire  of  dia  first  book,  var.  ltO,<^Or)g« 

vouii.  a 
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6,   SubUrranean  Ruhu  ai  Cudia  Tmrchitio,  in  Italy.     By  Jmeph 

WVcox,  F.S.A. 

Civita  TurcbioOy  about  three  miles  to  the  noHh  of  Corneto,  is  a 
hill  of  an  oblong  form,  the  sammit  of  which  is  almost  one  contioaed 
plains  From  the  quantities  of  medals,  intaglios,  ftagments  of  in. 
scriptions,  ke,  that  are  occasionally  found  here,  this  is  belieTed  to 
be  the  very  spot  where  the  powerful  and  most  ancient  city  of  Tar- 
quinii  once  stood ;  though  at  present  it  is  only  one  continued  field  of 
com.  On  the  south-east  side  of  it  runs  the  ridge  of  a  hill,  which 
unites  it  to  Corneto*  This  ridge  is  at  least  three  or  four  miles  in 
length,  and  almost  entirely  covered  by  several  hundreds  of  artificial 
hillocks,  called  by  the  inhabitants  Monti  Rossi.  About  twelve  of 
tliese  hillocks  have  at  different  times  been  openedi  and  in  eveiy  one 
of  them  have  been  found  several  subterranean  apartments  cut  out 
of  the  solid  rock.  These  apartments  are  of  various  forms  and  di- 
mensions :  some  consist  of  a  large  outer  room,  and  a  small  one 
writhin ;  others  of  a  small  room  at  the  first  entrance,  and  a  larger 
one  within ;  others  are  supported  by  a  column  of  the  solid  rock,  left 
in  the  centre,  with  openings  on  every  part,  from  twenty  to  thirty 
leet.  Hie  entrance  to  them  all  is  by  a  door  of  about  five  feet  in 
height,  by  two  feet  and  a  half  in  breadth.  Some  of  these  have  no 
other  light  but  from  the  door,  while  others  seem  to  have  had  a  small 
light  from  above,  through  a  hole  of  a  pyramidical  form.  Many  of 
these  apartments  have  an  elevated  part  that  runs  all  round  the  wall, 
being  a  part  of  the  rock  left  for  that  purpose.  The  moveables  found 
in  these  apartments  consist  chiefly  in  Etruscan  vases  of  various 
forms;  in  some  indeed  have  been  found  some  plain  sarcophagi  of 
stone  with  bones  in  them.'  •  The  whole  of  these  apartments  are  stuc- 
coed, and  ornamented  in  various  manners :  some  indeed  are  plain, 
but  others,  particularly  three,  are  richly  adorned  |  havmg  a  double 
row  of  Etruscan  inscriptions  running  round  the  upper  parts  of  the 
walls,  and  under  it  a  kind  of  freize  of  figures  in  painting :  some 
have  an  ornament  under  the  figures  that  seems  to  supply  the  place 
of  an  architrave.  There  have  been  no  relievos  in  stucco  hitherto 
di^overed.  The  paintmgs  seem  to  be  in  fresco,  and  are  in  general 
in  the  same  stile  as  those  usually  seen  on  the  Etruscan  vases: 
though  some  of  them  are  muqh  superior  perhaps  to  any  thing  as  yet 
seen  of  the  Struscan  art  in  painting..  The  paintings*  though  io  ge- 
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itoral  flightt  are  fv«U  cooceivcdi  and  prove  that  the  artist  was  capable 
of  piodiidiig  things  more  studied  and  more  finished :  though  in  soch 
a  subterranean  situation^  abnost  toid  of  lighti  where  the  delicacy 
of  a  finnfaed  work  would  have  been  in  a  great  measure  thrown 
awaj ;  these  artists  (as  the  Romans  did  in  tlieir  best  ages,  wlien  em* 
ployed  in  such  sepulchral  works)  have  in  general  contented  them^ 
selves  with  slightly  expressing  their  thoughts*  But  among  the 
immense  number  of  those  subterranean  apartments  which  are  yet 
unopened,  it  u  to  all  appearance  very  probable  that  many  paint- 
ings  and  inscriptions^  may  be  discovered,  sufiicient  to  form  a  very 
catertaining,  and  perhaps  a  very  useful  work:  a  work  which 
wonki  doubtless  interest  all  the  learned  and  curious  world,  not 
only  as  it  may  bring  to  light,  if  success  attends  this  undertaking, 
many  works  of  art,  in  tiroes  of  such  early  and  remote  antiquity,  but 
ss  perhaps  it  may  also  be  the  occasion  of  making  some  considerable 
discoveries  in  the  hbtory  of  a  nation,  in  itself  very  great,  iliough  to 
the  regret  of  all  the  learned  world  at  present  almost  unknown,  'this 
great  scene  of  antiquities  u  almost  entirely  unknown  even  in  Ronie. 
Mr.  Jenkins,  then  resident  at  Rome,  was  the  first  and  only  English- 
man who  ever  visited  it. 

[PAt/,  JVofu.  1763.] 


7.  Smiienaman  Buim  qf  tk§  tmaeni  aig  hduitria.    By  Dmrid 

Ertkmi  Baker,  Esq. 

Dft.  Joseph  LaurenttusBruni,  F.  R.  S,  and  physician  of  th6  Col- 
lege at  Turin,  having,  in  the  month  of  March,  1744^,  sent  from 
thence  the  description  of  a  most  curious  antique  tripod  of  metal, 
found,  some  little  while  before,  together  with  a  plate  of  the  same, 
bearing  an  extraordinary  inscription,  at  a  village  called  Monteil,  on 
the  right  side  of  the  river  Po,  about  sixteen  miles  from  Turin ;  and- 
the  same  gentleman  having  kitely  sent  us  likewise  an  Italian  disser- 
tation printed  M  Turin,  wherem  the  learned  authors  (Paul  Ricolvi 
and  Anthoiiy  Rivautella)  undertake  to  dtscoveti  from  the  said  in- 
Kription,  and  other  concurring  circumstances,  the  true  place  of  the 
ancient  city  Industria,  mentioned  twice  by  Pliny ;  a  short  account, 
collected  from  the  whole,  and  translated  into  English,  may  prove  not 
unacceptable. 

Tlib  tripod,  they  say,  far  exceeds  every  thmg  of  its  kind,  pre- 
ierved  hitherto  in  any  of  the  cabinets  in  Europe,  as  well  for  its  stmc- 
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1ure»  as  for  tbe  vBriety  and  elegance  of  the  several  reliavea  with 
which  it  is  adorned.  Each  of  its  three  piiian  has  on  it  foor  small 
figures :.  the  first,  which  is  placed  at  the  top,  represents  a  termmui 
•f  Venus;  the  second  is  a  Vietory,  or  a  winged  Fortime  ratlier, 
standing  with  her  feet  on  a  globe ;  llie  third,  which  is  near  the  middle 
of  the  pillar,  b  a  Harpy,  winged,  with  a  woman's  faeei  and  the 
Anrth  fignre,  at  the  foot  of  the  pillar,  appears  to  be  an  old  Siknui 
or  Satyr,  crouching  himself  together  in  an  odd  manner. 

Tbe  pillars  are  joined  to  each  other  by  little  bars  of  metal,  fas* 
tened  by  rivets  at  top,  and  rings  at  bottom,  in  such  a  mamitr  that 
they  may  be  closed  together,  or  dmwn  asunder,  at  pkaanre;  and 
when  they  are  extended  to  the  utmost,  the  siae  of  tbe  tripod  is  some- 
what more  than  a  Turin  foot,  which,  Dr.  Bnwt  says„  is  e<|ual  tt 
twenty  English  inches. 

EQ.  ROM.  EQ.  PYB. 

These  words  imply  that  Lncius  Pompeus,  the  person  to  whose 
honour  this  plate  is  inscribed,  was  a  Roman  knight,  who  bad  i 
stipend  from  the  public.  The  Roman  knights  served  at  thdr  own 
expence  till  the  year  of  Rome '451,  when  their  horses  bqi;an  first  to 
be  mamtanied  at  the  expence  of  the  commonwealth  ;  and  it  appears, 
from  various  inscriptions  under  the  emperors,  that  the  words,  eques 
puhHcus,  ef  no  fmUk^  d^nMtm,  or  ^mMim^  Ire.  atwnys  antnn  a  mili- 
tary dignity,  and  must  he  diithiguishad  tlwm  the  Roman  knights  to- 
wards the  end  of  tbe  comuioawealth^  who  were  a  degree  of  cttisnii 
between  tiie  senators  and  the  plebeians. 

It  hence  appears  that  Lucius  Pompe^is  was  qumitarmraru^  though 
only  of  the  finances  of  tbe  city  Industrie,  and  not  of  the  emperor 
under  whom  be  lived.  Several  otber  insciiptions  are  also  produccdi 
to  prove  the  oflke  of  qutmtor  alimaUarum ;  and  a  great  deal  of  read- 
ing is  introduced,  to  shew  that  tbe  qucsstor  mRmenhmm  was  soiik- 
Simes  understood  to  be  an  officer  having  the  care  of  the  public  al* 
lowaoce  for  bringing  up  children;  and  that  at  other  times  his  oflicf 
was  understood  to  be  tbe  procuring  all  sorts  of  provisioas  for  tbe 
use  of  the  emperor's  troops. 

Passing  by  bis  office  oiieMu  and  duumvir »  we  find  he  pcesided 
over  the  receipt  of  the  taxes,  by  this  address  to  hinw 
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CTRATORl' 
KALRNDARIORTM.   RBI.  P. 

The  days  fixed  for  payment  of  tlw  taxes  and  debts  were  regiitered 
in  the  public  calendars ;  and  creditors  usually  defuauded  their  inte. 
mi  on  the  kalends,  or  first  d»y,  of  every  month :  whence  the  register 
•f  tlie  dcbton,  and  the  sums  due,  or  the  tribute  to  be  paid  by  par. 
ticulars  to  the  public,  and  indeed  the  general  state  of  the  debts^ 
and  credit  of  eveiy  community,  came  to  be  called  calendariuin, 

COLLEGIVM  PASTOPHOROEVM. 

The  college  of  priests  called  Pastopkorij  a  nmnie  taken,  at  some 
sappose,  from  a  tery  rich  aud  ornamental  upper  garment  termed 
pastos.  As  Pastophorui  was  a  name  given  to  Venus,  these  priests 
nray  have  belonged  to  her,  or  dse  to  tlie  goddess  Isis,  whose  chief 
priesils,  as  Lucius  Apuleius  informs  us,  were  called  Past<^ori,  by 
way  of  pre-eminence,  *'  Unus  cmiu  Patiophorwumj  quoJ  tacro* 
sMdi  CoUegU  namen  ett^  velut  in  conctcnem  vocaio,  indUem  d!r  s^6' 
^"u  iuggaiM  remusdai,  &c**  He  says  also,  that  the  god  Osiris 
bad  a  college  of  them.  His  words  are,  **  Osim  in  coikginm  me 
Pofhpkormitm  sworum^  imo  inter  ipsos  deeurionnm  futnyuennalet 
digOJ*  This  body  bf  priests  had  various  offices,  one  might  probably 
be  the  conferring  honours  on  persons  of  great  merit,  as  we  find  from 
tor  iittcription  those  of  Indnstria  bad  done  on  Lucins  Pompeiui. 

IMDT8TRIB1ISIVM 

PATRONO 

OB.  MKRITA. 

Htieby  the  dty  Indnstria  acknowledges  Lucius  Ponipeins  as  its  pa- 
tien  or  pvotoelor,  and  shows  its  gratitude  for  smgular  benefits  n« 
ceived«  Patmos  and  clients  were  in  the  earliest  times  of  the  coaa- 
amiwealtb ;  but  under  the  Empcroiv' inscriptions  show  us  frtqueBtly. 
thst  cities  aiMi  nations  ebost  for  their  patron  some  emioeat  Romap 
dtiKss  is  fivottr  with  the  piincc;,  on  whom  they  often  convened 

T«  GRAft*  TAOPHIMVS.  ItfJD.  FAC. 

These  words  on  the  cornice  our  authors  wondered  to  find,  as  it 
was  tittosmd  for  any  but  the  most  emment  painters  and  sculpton  to 
pA  their  mines,  and  that  only  to  the  most  fimious  and  perfect  of 
dwir  worics.    Whence  they  cm^ tcture,  that  diis  Titus  Q^us  Tro» 

f  3 


Q6^  Ot   PBTR1PACT10N8    AMD    FOSSIL^. 

pliimus  of  Industria  might  be  not  only  the  engraver  of  the  inscrip* 
tion,  but  likewise  the  sculptor  of  some  image  to  which  thu  may  have 
been  the  pedestaL 

Tlieite  gentlemen,  who  are  authors  of  the  IVfarmora  Tnurineosia, 
went  to  tbif  village  of  Montei}  in  the.  autumn  of  the  year  1^43 ;  where 
they  found  inaqy  ifi^qriptioos,  with  the  names  of  various  luagbtrates, 
l^th  civil  and  ecclesiastical ;  which  were  certain  proofs  that  some 
considerable  city  had  been  in  that  place  formerly :  and  retupning 
thither  the  autunm  following,  they  found  a  broken  stone ;  on  which, 
by  putting  the  pieces  together,  they  could  plainly  read,  that  there 
had  been  decreed  to  a  person  named  Cocceia>  at  the  expence  of  the 
public,  a  statue  ab.  ind.,  which  they  interpret  Ab  Industriensibus, 
and  suppose  tq  mean  the  citiaens  of  Indnstria. 


COCCBI^  ..... 

HA  ...   EC   .  .  AB.    IND  • 

7VNBRE.   PV   • 

£T   •  STATVAM. 

Soii\e  peasants  about  the  same  time,  digging  in  the  plain  betireeo 
|he  hills  near  the  Po,  discovered  the  vestiges  pf  an  ancient  iabxic, 
with  some  medals ;  and  in  the  middle  of  the  following  February, 
found  the  traces  of  a  large  room,  other  medals,  and  some  pieces  of 
wrought  brass;  and  m  March  they  discovered  this  plate  and  tripod. 
Our  authors  mention  also  the  discovery  of  many  medals^  a  Mosaic 
pavement,  the  remains  of  an  ancient  temple,  basso  relievos,  little 
images,  ruins  of  edifices,  and  inscriptions  found  here  ;  and  give  two 
passages  from  Pliny»  mentioning  this  place. 
'  In  the  first  of  these  quotations,  the  city  Industria  is  spoken  of,  as 
one  of  the  noble  cities  that  flourished  in  its  time  along  the  banks  of 
the  river  Po»  a  little  way  to  the  south  side  of  the  Appenines.  •  In  the 
other  he  explains  himself  more  fully,  describing  it  to  be  near  the  Po, 
where  that  river  begins  to  acquire  a  greater  depth ;  and  as  a  obnfir- 
Biation,  gives  its  name  still  more  ancient  than  that  of  Indoitria,  vis. 
Bodincamagus,  signifying  in  the  Ligustine  tongue^  the  river's  keiug 
deeper  at  that  place.  And  our  authors  affirm,  that  even  at  this  day 
the  Po.  above  and  near  Turin,  is  hardly  navigable ;  but  at  Monteu, 
after  havmg  received  not  only  the  Dora,  but  the  Stura,  the  Oreo, 
the  Mallone,  aud  the  Dora  Balteo,  it  becomes  much  larger  both  io 
depth  aqd  width.    They  also  take  notice,  that  the  hill  near  the  plaio 
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#fMoiitcu  18  called  Mondicoi,  which  they  suppose  a  corrupted  re- 
min  <if  the  aocient  word  Bodinooniagos.  Tbey  fiod  also  iu  Uie  balls 
#f  this  parish,  that  the  parochial  church  b  called  Sancti  Jofinnis  Bap^ 
listsB  de  Lustria;  which  they  conjecture  may,  by  l<^gth  of  time^ 
bave  been  formed  from  the  aocient  name  Jndustria, 

From  all  these  drcunutances  put  together,  they  seem  confident  of 
jdieir  having  discovered  the  real  spot  where  this  ancient  city  stood ; 
^nd  bring  sevieral  reasons  .to  prove,  that  Casal  cannot  possibly  be  the 
place,  as  some  writers  have  imagmed;  and  in  order  to  show  more 
folly  the  grandeur,  magnificenoe»  and  antiquity,  of  this  ancient  city^ 
Ibey  add  several  other  inscriptions  found  at  the  same  place* 

[PhU.  Trans.  1745.] 

8.  On  ike  Alterat%6n$  which  the  Islands  of  Sctlly  have  undefm 
gone  since  the  Time  of  the  AndentSj  who  mention  them  as 
to  their  nmnbefy  extent j  and  position.  By  the  Rev ,  Wilm 
Ham  Borlase^  M.A.  F.RJS. 

The  inhabitants  of  these  isles  9fe  all  newrcomers ;  not  an  habita. 
tioo  worth  notice ;  nor  any  nrniains  of  the  Plieiiician,  Grecian,  or 
Soman  art,  either  in  town,  castle,  port,  temple,  or  sepulchre.  All 
the  antiquities  here  to  be  seen  are  of  the  rudest  Druid  times ;  and,  if 
borrowed  in  any  measure  from  those  eastern  traden  before-men- 
tiooed^  were  borrowed  from  their  most  ancient  and  simple  rites. 

We  are  not  to  thinks  however,  but  that  Sciily  was  really  inha- 
bited, and  as  frequently  resorted  to  anciently,  as  the  old  historians 
relate.  All  the  islands  (several  of  which  are  now  without  cattle  or 
inhabitant)  by  the  remains  of  hedges,  walls,  foundations  of  many 
cootigoons  houses,  and  a  great  number  of  sepulchral  barrows,  show 
|hat  they  have  been  fully  cultii'ated  and  inhabited.  That  they  were 
mhabited  by  Britons^  b  past  all  doubt,  not  only  from  their  vicinity  to 
England,  but  from  the  Qruid  moouments,  several  rude  stone  pillars, 
drdesofslosieseiccty  lust«vfiens  without  ujimber,  rock-basuis,  toU 
ntet^  all  raottumeots  common  ip  Cornwall  and  Wales,  and  equal 
evidences  of  the  apliquity»  religion,  and  origm  of  the  old  inhab^ 
tanta.  They  hava.also  British  names  for  iheir  little  islands^  tene* 
Mwnts»  and  creeks. 

How  caoM  these  ancient  inhabitants  then,  it  may  be  asked,  to 
jvanisb^  so  as  that  the  present  have  no  pretensioos  to  any  aflbiity  or 
pNUCctifNi  of  any  lu^  with  them,  .cither  in  bloody  language,  qf 
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custoititt  How  came  tlie^f  to  iKsapp^ar*  aiMl  k^ve  so  few  titecs  of 
f  nide,  plent;f,  or  nfXn,  and  bo  ^os^iity,  timl  we  em  Imts^  Mmid 
tliem  1  Two  eauaes  of  thit  Act  oecttrred  wbHe  Mr.  Botiase  was  n\ 
Sdl\y,  which  may  perhaps  satbty  these  inqiiiriea :  tiie  mauil^t  in- 
croachments  of  the  sea,  mud  as  iiMiiifest  a  sabsidMite  of  soane  fiarts 
of  the  laud. 

The  seals  the  nsatiaLle  moiister,  whMi  devours  these  IkHe  id  aadi, 
gorges  itself  with  the  earthi  saod,  elay»  add  all  the  yieldiag  partt, 
and  kaveS  nothtog,  where  it  can  teach»  bat  the  sketeioD^  the  bared 
rock.  The  continual  advaoees  which  the  sea  OMihea  m  the  low 
lands,  are  obTiouSy  and  witlm  the  last  thirty  years  haws  been  very 
coasiderable.  Wliat  we  see  happening  every  day  may  assure  us  of 
what  has  happened  in  former  times ;  and  from  the  banks  of  smd 
and  earth  giving  way  to  the  sea,  and  the  breaches  l»econiiag  still 
Bi<ke  open  atu)  irrecoverable,  it  appears  that  repeated  Urapesls  have 
occasiabed  a;gradual  dissolutiou  of  the  solids  (br  misny 'ages,  and  ss 
gradual  proj^iessive  ascendancy  of  the  fluids.  -  • 
*  *^Again,  fhe  flats,  which  stretch  from  one  island  to  another^  are 
jjiilain  evidelices  of  a  former  onion  snbaistiag  Wlween  many  nmr  di»- 
litict  islimds.  The  flats  l>eiween  'IVescaw,  BrMiar,  and  Smnpsai^  tie 
tinite  dry  at  a  spring  tide,  and  men  easHy  pass  dry^od  from  eae 
hhmd  to  another,  over  saml^tmnks  (whet«,  on  tlie  shifting  af  \kc 
sands,  waits  and  ruins  are  frequently  discpveied),  on  which  at  full 
sea  there  are  tta  and  twelve  feet  of  wafen  History  oonftrms  their 
Ibniter  union,  llie  isles  Cassiterides,*  aayl  Sttsdio,  *'  me  Im  in 
tiumbei*,'do8e  to  one  another;  oae oftheiiil desart atwl wnpeapW, 
the  rest  are  inhabhod.*  But  see  Idw  fi/b  sea  nmltitilied  then 
Islands;  there  are  now  reckoned  one  IkukdMH  and  Ibity;  fate  so 
tmmy^fhigments  are  they  divided,  and  yet  tliaie^iebut  six  iaha- 
bitcd:^-  • 

But  no  Circumstance  dm  sbo#  Ae  gteaft  ak^ftrtiMla  which  haw 
happened  in  the  numlyer  and  extent  of  these  isHnidsaaolv  than  this, 
▼is.  that  the  isle  of  ScHly,  from  which  the  lillle  duaicr  of  that  c]- 
clades  takes  tti  nhnut^  k  no  more  af  psasenl  Mian  n  high  locki  sf 
altoutii  fiiYloag  t>vef,  whose  dSBk  hanNy  any  Mng  hnl  lairds  m 
mount,  and  whose  Ixinrenness  could  never  suftr  ^  thing  hut  sMh 
birds  to  inliabit  h.    - 

)t  has  been  inenlioned  b«fore,  that  en  shfUing  of  the  esnds  in  the 
eliannel,  walk  and  mhs  ate  fre^^rtMly  aeeo;  theft  ii«  stfverai  phtt* 
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nooMfia  of  tbe  name  nature>  and  owing  to  the  same  cavse,  to  be  seen 
on  these -siiores.    Here  then  we  have  the  foundations^  which  were 
probably  six  ieet  above  hagh«water  mark^  now  ten  feet  uuder^  which 
together  make  a  difference  as  to  the  level  of  sixteen  feet.  To  account 
for  this,  the  slow  advances  and  depredations  of  the  sea  will  bj  no 
Memus  suffice;  we  must  either  allow,  that  the  lands  indosed  hj 
these  fences  have  sonk  so  much  kmer  than  they  were  before,  or  else 
we  must  allow»  that  since  these  land:»  were  inclosed,  the  whole  ocean 
has  been  raised  sixteen  feet  peipendicular;  which  last  will  appear 
much  tbe  harder  and  less  tenable  supposition  of  the  two.    Here 
then  was  a  great  subskience;  tbe  land  between  Sampson  and  Tees* 
caw  sunk  at  least  sixteen  feet,  at  a  moderate  computafmn.    This 
subudeuce  must  have  been  followed  by  a  sudden  inundation,  and 
this  inundation  is  likely  not  only  to  have  destroyed  a  great  part  of 
the  inhabitants,  but  to  have  terrified  others  who  survived  uito  a  total 
desertKMi  of  their  shatteted  islands.    By  this  means,  as  I  imagine, 
that  considerable  people,  who  were  the  Abor^nes,  and  carried  on 
the  tin  trade  with  the  Pbenicians,  Greeks,  and  Romans,  were  extir* 
pated.    These  islands  are  no  longer  what  they  were  anciently,  fertile 
in  tin ;  nor  are  there  any  remains  of  such  and  so  many  ancient 
workings  as  could  maintain  a  trade,  so  coveted  by  some  of  the  an* 
dents,  and  to  industttonsly  concealed  by  otliers*   There  are  no  minea 
to  be  seen  in  aoy  of  these  islands,  but  only  on  one  load  (so  we  call 
our  tin  veins)  in  IVescaw  island,  and  the  workings  here  are  very 
inconsiderable,  and   not  ancient.      It  must  therefore  be  matter 
of  wonder  where  the  Phenidans,  Greeks,  and  IU«ans,  nouM  fauve. 
found  such  a  plenty  of  that  useful  melaL   Whatever  resources  they 
bad  ftom  Cornwall,  formerly  reckoned  probably  amoi^  the  Cassi- 
terides,  great  part  of  their  tin  most  doubtless  have  come  from  tbe^ 
islanda;  bnt  where  it  wasfound  is  uncertain.    Nothiuignow  appears 
above  ground  wkicb  can  satisfy  such  an  inquiry,    Tbe  story  of  the 
Phenidan  vessel  mentioaed  by  Strabo  to  have  purposely  run  ashoi^ 
and  risqued  tbe  aMn  as  wdl  as  lost  the  ship^  rather  tlian  discover  to 
Ike  Romans  the  trada  to  these  isles,  is  well  known^  and  proves  be- 
yond ail  doubt  dit  commerce  to  have  been  very  advantageous. 
TiMlllie  natives  had  aiinea»  and  worked  them,  appears  from  Diodo- 
ms  Siculus,  lib.  5,  ch.  3,  and  from  Strabo,  Geog.  lib.  8,  who  informs 
WB,  that  PiiUios  QiMUi  saiiinf  thither,  and  observuf  bow  they 
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*  ^oare ;  hs  the  remains  of  s  Roman  wall,  eTitlently  forminfr  its 
N.  W.  angle«  were  found  in  (^ning  flie  ground  to  the  northward. 
The  common-fewer  ii^akes  a  circular  tnm  round  this  angle. 

All  the  tessers  are  of  burnt  claj»  txcept  the  purple  and  green  of 
tbe  drapery  about  the  Bacchus,  which  are  of  glass.  The  tesseras 
are  bedded  in  a  thin  body  of  cement^  on  a  layer  of  composition, 
one  inch  and  a  half  in  thickness,  seemingly  composed  of  pounded 
brick,  lime,  and  pebbles  under  which  was  a  very  deep  bed  of  loam, 
or  virgin  earth.  Part  of  a  Jiuman  jaw-bone,  containing  two  of  the 
teeth,  together  with  the  bones  of  a  finger,  were  found  immediatelv 
under  the  angle  of  the  south-west  border,  with  spnie  fragments  of 
pottery,  apparently  part  of  an  urn. 

Great  pains  have  been  taken  to  render  this  engraving  an  accurate 
copy  of  the  original,  preserving  the  due  tint  of  its  colours,  and 
sliewing  the  form  and  manner  of  placing  the  tessers.  Those  parts 
of  the  pavement  which  are  defective,  are  denoted  by  five  lines  drawn 
across  them. 

The  Honourable  East  India  Company  have,  with  their  usual  l»- 
1>erality,  been  at  the  expense  of  taking  up  the  remains  of  this  pave, 
mcnt,  and  they  are  now  deposited  iu  their  library. 

Edwaed  Lassidob. 

Hyde-iinei,  Bbpmshurjf,  Mag  1804. 


CHAP,  xxvnr. 

IIINE8,  METALS,  AM»  METALLINE  BABTHS. 


SECTION  I. 

Inirodufivrg  BemMrkt. 

JL  HIS  branch  of  science  is  comparatively  recent.  The  ancients  have 
kfk  us  little  that  is  valuable  on  the  subject.  .Theophrastus  wrote  a 
Tieatiae  on  Stones,  which  was  translatecl  into  English  by  Sir  Jolui 
Hill,  and  fiist  brought  him  into  the  notice  of  the  public.  This  tran%- 
latioa  coutaioi  many  valuable  notes,  most  of  which  have  been  pil- 
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Uged  by  more  receot  mioeralogical  writers,  witbont  acknowledge* 
nieDt.  Pliny,  in  tht  last  two  books  of  his  Natural  History,  has  lile* 
wise  given  us  a  treatise  ou  stones ;  but  it  b  very  difficult  to  determine 
many  of  the  species  to  which  be  refers  *.  Tlie  Arabian  philosopben 
turned  some  of  their  attention  to  this  subject ;  and  ATicenna  has 
left  lu  a  Treatise  on  Minerab.  After  tlie  revival  of  learning  in  Eu^ 
rope,  mineralogy  acquu^d  a  portion  of  the  attention  of  naturalbts, 
as  well  as  botany  and  soology :  but  much  less  progress  was  made  io 
it,  partly  on  account  of  ffae  difficulty  of  the  subject,  and  partly  on 
account  of  tlie  infant  state  of  chemistry,  on  wbicli  mineralogy  Is  ob- 
liged to  depend  for  a  good  deal  of  her  eaact  informatiou^  as  far  ai 
the  division  of  minerals  into  species  is  concerned. 

Liun^uss  Mineralogy  was  far  inferior  to  his  arrangement  of  the  two 
other  kingdoms  of  nature ;  tliongh  he  first  brought  into  view  tlie* 
importance  of  crystalliaation,  wluch  has  been  laid  bold  of  by  the 
Freacb  minaralogists  with  such  hap|)y  success  in  determining  tlie 
species  of  nimerals.  It  is  hardly  worth  while  to  notice  the  varioui 
iyatems  of  minrialogy  which  made  their  ap|)earance  in  various  couo- 
tries  in  succession^  after  the  publication  of  the  Liunsean  system. 
But  the  first  system  of  sterling  value  was  that  of  Cronstedt ;  who 
formed  his  arrangement  according  to  the  composition  of  the  various 
stones.  His  method  was  adopted  by  Bergman,  in  bis  SciagrapUa; 
by  Werner,  and  by  almost  all  succeeding  writers  on  the  subject* 

The  manner  of  describing  minerals^  and  the  technical  language  by 
which  the  description  is  conveyed,  were  invented  bj  Werner,  of 
Freybcrg,  who  published  his  Treatise  on  the  External  Characters,  in 
1773.  His  mode  of  describing  minerals  has  l>een  universally  adopted. 
As  to  the  arrangement  of  mioerab  into  specie^  two  different  me- 
thods are  followed  by  the  German  and  French  Khools.  Acoordio; 
to  Wenier,  the  species  of  minemhare  merely  artificial  associatioin 
lor  the  conveniency  of  description.  Accordingly,  he  has  made  them 
to  depend  upon  a  certain  agreement  in  all  the  external  charaden 
Haiiy,  on  the  other  band,  conceives  that  nkierals  have  been  divided 
into  species  by  natiue  herself,  as  well  as  animals  and  vegetables. 

•  Tbs  late  Dr.  Walker,  ot  the  UaiTenity  of  Edbburgli,  nadcfstood  fitof^ 
Accoant  of  Stona  better  than  most  pcnoot.  Hit  new  Mineialoalcal  lisaMa* 
etatuie  einiiist  efikiy  of  words  lafcca  ftom  Plinf  >  and  ani  la  te  same 
^OnHatwiiMt.    la  that  potaeortlewkdesBnrcs  tome  noOBe. 
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Ucntity  of  fomi  constitutes,  according  to  hiro,  th€  specific  cliartcter. 
Accordisgly,  all  those  minerals  which  have  the  same  primitive  form 
(with  certaio  exceptions)  are  phced  under  the^me  species  ••  This 
method  of  Haiiy  recommends  itself  at  once  by  its  simplicity,  and 
the  exact  Ihnits  which  it  enables  us  to  assign  to  every  species ;  whereas 
the  Wemerians  are  obliged  to  admit,  that  difierent  species  pass,  by 
imperceptible  shades,  into  each  other,  and  that  many  minerals  exist 
which  cannot  be  referred  to  any  well-defined  species,  but  lie  inter- 
mediate  between  two.  This  is  a  necenary  consequence  of  the  opi- 
Bioa  which  they  entertain,  that  nature  Ims  not  divided  minerals  into 
qwdes  ;  but  thai  species  are  merely  artificial  associations  of  minerals 
contrived  by  the  mineralogist  for  the  convenience  of  arrangement  and 
desctiplioo. 

The  species  of  minerals  at  present  known,  and  described  by  Wer« 
ner,  nmonnt  to  about  300.  But  Haiiy  has  reduced  them- to  a  much 
smaller  number.  And  there  can  be  no  hesitation  in  admitting,  that 
several  of  the  Wemerian  species  might,  without  impropriety',  be 
uniled  together.  As  for  example,  xircan  and  hyacinth,  corundum 
and  wdamantine  spnr,  beryl  and  emerald,  &c  His  sub-divisions 
were  made  previous  to  the  knowledge  of  the  identity  of  the  con*- 
positioa  of  these  respective  nimerals,  and  he  has  not  thought  proper 
to  alter  it  since* 

Wtom  the  newness  of  this  branoh  of  nunetalogy,  we  are  not  to 
expect  mnch  vnlnaMe  inlbrmatioa  on  the  subject  hi  the  Philosopliical 
TViwiactions,  Indeed  by  &r  the  best  papers  on  the  subject  have 
made  their  appcasaooa  very  recently,  and  are  contained  in  the  v<k 
lames  |mhiished  siooe  the  oommenoeoiaDt  of  the  present  centoryb 
Tbcffe  are  thiity-eight  mineralogical  papers  contained  in  thePhi^ 
laaophscal  Tramartions ;  yet  more  than  half  of  them  are  of  v«ry 
Criiiiig  value:  while  even  the  rest  elier  but  few  accurate  dc« 
acriptinns  of  miuerals ;  though  the  %ts  which  they  contnm  ait 
nasfid  in  a  hisloriGal  point  of  view.  One  gives  an  account  of  the 
Csemation  of  doth  and  paper  from  amianthus,  discovered  m  {taly  t« 
Aaotber  mentions  the  exbtence  of  a  great  quantity  of  natiwe  aaib- 
carbonate  of  soda  in  the  ncighhoarhood  of  Smyrna,  which  the  k^ 
habitants  of  the  country  employed  in  makmg  soap  *•    Another 

•  See  Yonnj^sNst.  Phil.  n.  511. 
t  PMI.  Tpuis.  WU  VoV  VI.  p.  ais?. 
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paper  contains  a  dcacriplioa  of  the  pita  from  which  AiDen'-earlh  i^ 
dog  in  Bedfordshire*  by  Mr*  Holloway*  These  pits  lie  near  Wo- 
bum,  in  a  ridge  of  »and  hills  which  run  from  Cambridge  to  Oxford, 
•  at  the  distance  of  about  eight  miles  from  the  Chiltem  hills.  From 
the  surface  to  the  depth  of  about  14  yards,  there  occurs  nothing 
but  sand,  through  the  middle  of  which,  at  about  six  yards  from  the 
surface,  there  runs  a  thin  bed  of  red-coloured  sandstone.  The 
fttllers'-earth  lies  under  the  sand,  and  b  about  eight  feet  thick.  Tbe 
first  foot  is  so  much  mixed  with  sand  as  to  be  useless.  Tlie  upper 
part  of  the  fulIersVearth  u  coloured  yellow,  but  it  becomes  l^ter 
coloured  as  we  descend  deeper.  Under  the  fullers'-earth  is  a  bed 
cf  white  rough  stone  about  two  feet  thick,  and  below  this  occurs 
sand  again ;  but  no  fullers'«earth  occurs  dee|)er.  These  beds  are 
'Dearly  horizbntal,  and  extend  a  considerable  way  f. 

The  high  value  attached  to  diamonds  depends  not  so  much  upon 
their  beauty  and  hardness,  as  upon  their  great  scarcity,  and  the  la- 
bour and  expence  necessary  in  prociuring  them.  Hitherto  they  have 
been  obterred  only  in  the  torrid  sone,  and  Braxil  is  the  only 
country  in  America  where  they  have  been  found.  There  is  a 
pafier  in  the  Philosophical  Transactions  giving  an  historical  account 
of  their  discovery  in  that  couotiy  by  Dr.  De  Castro  Saimento. 
Kear  the  capital  of  the  county  Do  Serro  do  Frio  flows  the  river  Do 
Milho  Verde,  where  they  used  to  dig  for  gold^  or  rather  to  extract 
it  from  the  alluvial  soil.  The  miners,  during  their  search  for  gold, 
found  several  diamonds^  which  they  were  induced  to  lay  aside  in 
cQOsequenoe  of  their  particular  shape  and  great  beauty,  though  they 
were  ignorant  what  they  were.  At  last,  in  the  year  1728,  a  miner 
came  to  tbe  country,  who,  suspecting  there  stones  to  be  diamonds, 
made  some  experiments  on.  the  sul^ect,  and  satisfied  himself  that 
ids  conjecture  was  well  foimded.  He  set  himself  in  consequence 
4o  seaich  for  diamonds  in  the  alluvial  soil  of  the  country^  and  the 
other  miners  followed  lib  example.  Diamonds  were  even  feood 
among  tbe  sand  of  the  river  though  in  less  abundance.  Ever  since 
that  period  the  searching  for  diamonds  in  that  country  has  beea 
coDtuiued  with  good  success  |.    The  specific  gravity  of  dmmonds 


•  Phil,  tnuis.  109a.  Vol.  XIX.  sss. 

f  Phil.  Tisiit.  1793.  Vol.  XXXII.  p.  410. 

^PhU.  TnuM,  nai.  VoU  XXXVII.  p.  ]po« 
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Iftfs  fifst  actaratdy  determined  by  Mr.  £llicot»  wbo  employed  a  ba- 
lance for  the  purpose  that  turned  with  the  200th  part  of  a  grains  ^ 
The  following  ta1>le  exhibits  the  result  of  his  triab  i 

Weight  tn 
Diamonds  weighed.  pnain.        Sp.  Gravity. 

1  A  Brazil  diamond,  fine  water,  rough  coat. .  92-425. .  •  •  d'5 1,8 
3  A  ditto,  fine  water*  rough  coat. 88*21  ••.. 3*^12 

3  Ditto,  fine  bright  coat , 10*025....  3-511 

4  Ditto,  fine  bright  coat 9'56o. ...  3*501 

5  An  East  India  diamond,  pale  blue 26-485. ...  3*5]  2 

6  Ditto,  bright  yellow 23-33  ....3-524 

7  Ditto,  ipery  fine  water,  bright  coat 20^  ....  3-525 

8  Ditto,  very  bad  water,  honey-comb  coat . .  20*38  ....  3-^19 

9  Ditto,  very  hard  bluish  coat 22  5     3-515 

10  Ditto,  very  soft,  good  water. 22-6l  5. . . .  3-525 

11  Ditto,  a  large  red  foul  in  it 25-48  ....3-514 

12  Ditto,  soft,  bad  water 29*525. ...  3-526 

1 3  Ditto,  soft,  brown  coat. 26-535. .  • .  3-516 

)4  Ditto,  very  deep  green  coat 25-25  ...•3-521 

Mean  sp.  gr.  of  the  Brazil  diamonds. 3-513 

Mean  ditto  of  East  India  diamonds •...  3-519 

Mean  of  both 3-517 

Our  accurate  knowledge  of  the  precious  stoaea  caanot  be  dated 
further  back  than  the  publication  of  Roroi6  do  Lisle's  C]:ystallogiaphy» 
and  has  been  very  much  improved  of  late  years.  Hence,  a  paper 
poblnhed  in  the  Philosophical  Transactions  for  174?,  by  Mr,  Ding, 
ley,  giving  a  catalogue  of  the  precious  stones,  and  mentioning  those 
employed  by  the  ancients  for  engraving  on,  is  an  object  of  some  cu- 
riosity. As  he  gives  no  other  description  of  the  stones  which  be 
mentions,  except  their  colour,  hb  account  is  involved  in  some  ob^ 
scurif y.    The  following  is  his  catalogue : 

Beryl,  red  and  yellow.+  Chrysolite,  light  grass  green. 

Chalcedony.  Crystal,  or  oriental  pebble,  siU 
Pkisma,  green  with  white  spots.        ver  white. 

Jacinth,  deep  tawny  ted.  Garnet,  deep  red  claret. 

•  Phil.  Trans.  1745*  Vol  XUIl.  p.  408. 
f  Probably  jaspo'y  comelisD,  *c« 
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AiMlhyst,  paiple.  Sapphire*  deep  akj  U«e«  or  tiher 

Diamood,  white.  white 

Ruby,  red  or  criiiMon.  €}onieliiiii»  red  or  white. 

Emerald,  deep  green.  Opal,  white  and  changeable. 

Aqoa  marina,  bloish  seft  green.  Vermillion  stone,  more  tawny  than 

Topai^  ripe  citron  yellow.  jacuith. 

All  there  are  more  or  lesa  tianqMirent*  The  following  are  opaque : 

Cat*s  eye,  brown.  Agate  oDyx,)two  kinds  of  white 
Red  jasper,  red  ochre.  opaque  and  transparent. 

Jety  black.  Alabaster,  white  and  yellow. 

Agates.  Toad  8  eye,  black. 

Blood  stoiie>  green,  veined  with  Turquoise^  yellowidi  blue  mdiniDg 

red  and  white.  HeRoirope  f  to  green. 

Onyx,  white  and  black.  Lapis  laxuli,  deep  blue. 
Sardonyx,  brown  and  white. 

The  ancients  togmTei  usually  on  the4)eryl  (jasper),  sometimes 
on  chakedotiy,  plasma,  and  jacinth.  Rarely  on  the  chrysolite, 
cryslalt  garnet,  and  amethyst.  They  also  engraved  on  several  of 
tht  opaque  stones.* 

Abont  the  year  IJBJt  in  consequence  of  a  dissertation  on  the  sub" 
ject  published  by  ^pinus,  and  another  by  Wilke,  the  electrical  pro. 
forties  of  the  tourmaline  t  came  to  be  accurately  known.  At  that 
time,  the  stoae  itself  was  considered  as  very  nre,  and  as  a  great  co- 
ffioaity,  though  it  is  now  known  to  be  a  very  common  constituent  of 
primitive  moontiins,  and  occurs  abundantly  in  different  parts  of  Great 
Britain.  In  the  year  1759,  Sic  Willuun  Wntson  wrote  a  dissertation 
to  prote  that  the  tynammm  of  the  antients,  a  stone  described  by 
Theophrastos,  and  noticed  by  Pliny,  was  nolhilig  else  than  the 
tourmaline ;  and  the  evidence  which  he  adduces  from  the  proper^- 
ties  of  the  stone,  and  the  circumstances  respecting  these  properties 
noticed  bjTheophrastus,  leaves  little  doubt  that  his  coiyeetore  b  well 
founded  I. 

The  art  of  detecting  the  ores  of  metals  in  the  earth,  and  of  work- 
ing them  with  advantage,  constitutes  one  of  the  most  important  ob- 
jects of  politifcal  economy.    It  was  carried  to  a  considerable  extent 

•  PUL  Tmm.  Vol.  XLIV.  p.  fi02. 
t  Blfctrie  Sdiorl :  a  ipedes  of  sigillictous  ciystaHized  earth. 
}  Ml.  Tfans»  Tol.  LI*  p.  994. 
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by  the  Gicdm  States,  especially  the  Atheniaiis;  and  was 
pretty  sueaessfiilly  practised  dmiog  the  early  period  of  the  Roniaa 
empire*  Of  the  modenr  nations  of  Europe,  the  Genuans  haf  e  paid 
the  greatest  attention  to  mining,  and  the  French  the  least.  Britain 
posiesses  many  important  mmiiig  districts,  especially  CornwHU,  An* 
glesey,  North umberbnd,  Cumberland,  and  Derbyshire*  Tiie  mines 
IB  Cornwall  and  Derbyshire  have  been  worked  suice  the  period  of 
Ibe  Roman  conquest  of  Britain,  and  probably  long  before  that  period ; 
foi  the  Phopiiicians  were  in  the  habit  of  drawing  tin  irom  Spain  and 
Comwidi,  in  the  remotest  ages  of  antiquity.  It  b  a  very  remarkable 
drcamstance,  and  a  striking  proof  of  the  want  of  education  among 
our  miners,  that  notwithstanding  the  importance  of  our  minmg.dis* 
tricts,  and  the  vast  quantity  of  iron,  copper,  lead,  tin,  and  zinc,  every 
jcar  extracted  from  -the  bowels  of  the  earth,  in  Great  Brltaui,  no 
systematic  treatise  on  minmg  has  ever  made  its  appearance.  We  have 
traaliset  on  the  subject,  translated  from  the  Spanish  and  Ger« 

ig  all  of  them  of  a  very  old  date,  and,  consequently,  imperfect; 
but  no  general  account  has  yet  q>peared  of  the  practices  followed  in 
this  coontiy,  in  extracting  the  ore  from  the  mine^  and  obtaining  from 
it  the  metal  which  it  contains.  We  have,  indeed,  some  valuable 
works  giving  an  account  of  the  practices  followed  in  particular  dis. 
tricts,  especially  Cornwall  and  Derbyshire ;  and  some  important 
iafortiation  on  the  mode  of  smelting,  &c.,  in  Watson's  Chemical 
Ettoyi  I  the  most  elegant  chemical  work  which  has  hitherto  appeared 
IB  any  language^  a  work  not  appreciated  in  this  country  according  to 
its  value. 

The  papen  on  mining,  contained  m  the  Philosphical  Transactions, 
amount  to  3g ;  and  more  than  the  half  of  these  were  published  be* 
foie  the  year  1672.  Of  these  there  are  15  which,  in  the  present 
advanced  state  of  our  knowledge  of  the  subject,  cannot  be  considered 
as  of  any  value.  The  rest  consbt,  either  in  descriptioiui  of  particular 
Buncs,  or  in  details  of  eertam  processes  pursued  in  certain  districts ; 
and  the  following  is  an  account  of  the  most  important  statemen|s 
which  they  contain. 

1.  The  method  of  blasting  rocks  by  gunpowder  b  now  so  familiar 
to  mineTs,  that  little  attention  is  paid  to  the  importance  of  it.  But 
the  methods,  practised  before  its  introduction,  were  so  imperfect, 
that  the  use  of  gunpowder  may  be  considered  as  constituting  an 
iaipoitant  en  in  mmmg*    In  a  very  early  nnmbe»of  t^  Fliitgso* 
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pbkal  Transactions,  we  have  a  description  o(^  the  inetlMd  of  UMtini; 
'^'^s  ^y  gunpowder,  by  Sir  Robert  Moray,  where  the  mvcniion  is 
tscribcd  to  M.  Du  Son  *. 

*  2.  Transylvania  and  Huiigaiy  have  long  been  celebrated  as  ihbudj; 
countries,  and  supply  annually  a  considerable  quantity  of  gold*  Dr. 
Brown,  a  physician  of  London,  of  considerable  eminenoe,  who  tn- 
veiled  on  the  continent  in  1668,  communicated  a  desaiptXNi  of 
these  mines  to  the  Royal  Society,  which  was  published  in  tlie  Phi* 
losopfaical  Transactions.  He  describes  a  salt  mine  of  great  note, 
near  Eperies,  in  Upper  Hungary,  no  less  than  1060  ieet  deep.  The 
ground  was  not  rocky  but  clay ;  and  the  salt,  being  ground  to  pow- 
der, was  used  without  any  refining.  The  gold  mines  of  Crenmiti, 
he  describes  as  of  the  greatest  value,  and  as  having  been  wrongbt 
fcr  900  years.  Hb  description  of  the  ore  is  so  imperfect,  as  to  be  of 
BO  value ;  but  he  gives  an  eaact  detail  of  the  mode  of  eatractiiig  the 
gold  by  amalgamation,  a  process  lately  so  much  improved  by  Baroa 
Bom  and  his  coadjutors.  There  was  a  mine  of  mercury  about  seven 
miles  from  Cremnita,  but  it  was  not  wrought.  Dr.  Brown  makes 
some  curious  observations  on  the  filling  up  of  the  passages  foiaMriy 
dug  <Nit  in  tlie  old  mines.  By  the  trickling  down  of  messtiwe  atong 
the  sides  of  these  imssages  they  gradually  become  narrower,  and 
approach  each  other  f. 

S.  The  most  extensive  salt  mines  known  are  those  in  Polami,  not 
iar  from  Cracovia,  at  a  small  town  called  Willzka.  There  is  an  im- 
perfect description  of  them  m  the  Philosophical  Transactiotis.  Ac 
cordmg  to  that  account  fhey  are  1,200  feet  deep ;  and  about  1,00() 
minere  are  constantly  employed  in  them.  The  horses  kept  mider 
ground  become  speedily  blind,  in  consequence  of  the  sharpness  of 
the  salt ;  and  the  hoofs  of  one  of  them,  who  had  been  long  in  the 
mine,  were  as  long  agam  as  usual  J. 

Salt  bad  been  prepared  in  Cheshire  for  many  years  by  boiling 
dowu  the  salt  springs  which  are  common  in  that  country ;  but  in  1^, 
a  rock  of  salt  was  discovered,  from  which  they  expected  to  be  able 
to  manufacture  the  article  with  greater  advantage  ^. 

4.  Tliere  tsa  pretty  long  paper,  published  in  the  TVaosaetioiis  for 


*  Phil.  Tnnt.  1661.  Vol.  I.  p.  St. 
t  Phil.  Trmni.  l67o.  Vol.  V.  p.  11 S9. 
X  Phil.  Tmni.  I670.  Vol.  V.  p.  low.  ^ 

VPhil  Trans.  I670.  Vol.  5.  p.  9015.— Sm  for  awwiedfllilfedxoecRimofSah 
Ifhics,  sad  tbc  mode  of  working  tbero>  Section  IX.  of  the  pwamtohipter. 
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I67I9  gtvu^s  9m  accoMut  of  the  method  of  working  the  tin  mines  ia 
Curawall,  and  ef  preparing  and  snieltinj;  the  ore,  and  obtaining  tiie 
tin.  As  the  terms  used  are  ail  provincial  words,  peculiar  to  the 
Cornish  miiiers»  without  any  ex|rfaaatiou,  the  paper  is  not  very 
ialeiUgiiile  to  ordinary  readers*.  The  publication  of  a  dictionary, 
Cftplaioiiig  all  the  words  used  by  the  miners  ui  the  diiferent  mining 
proviiicetol' Great  Britain*  would  be  a  work  of  considerable  value* 
and  would  greatly  facilitate  the  attempts  that  may  be  made  to  im« 
|>iove  the  state  of  our,  mines.  Something  of  tlie  kind  indeed  has 
been  attempted  with  respect  to  Cumwall,  but  at  a  periiid  when  the 
actence  of  mineralogy  was  not  sujfficiently  advanced  to  admit  of  an 
explaoatioD  of  any  term. 

4.  It  is  very  remarkable  that  diamonds*  by  far  the  most  beautiful 
and  most  highly  valued  of  all  the  precious  stones,  h$ive  hitherto 
been  found  only  in  the  torrid  sone,  in  India,  and  firazif.  The  mines* 
as  they  are  called*  consist  of  nothing  else  than  the  alluvial  soil,  no 
doubt  originally  iwaslied  down  from  mountainous  districb.  In  this 
soil*  diamonds  are  found  scattered  very  unequally ;  sometimes  oc- 
ciurring  in  great  abundance*  sometimes  very  sparingly^  Jn  some 
places  the  stones  are  all  small*  never  exceeding  a  bw  grains  in 
weight ;  in  other  places  they  are  occasionally  found  as  heavy  as  ome 
ounces.  Diamonds  have  never  yet  been  observed  iti  their  xorigiual 
position ;  from  which  cincumstance  one  would  be  apt  to  suppose 
that  this  repository  must  be  some  of  the  newest  rodts;  as  these 
aie  the  rocks  which  from  their  situation  are  most  liable  to  be  wora 
away.  In  the  Philosophical  Transactiaiis  there  is  a  particular  ac* 
count  of  the  different  places  m  India*  oa  both  sides  of  the  Ganges, 
where  diamonds  occur*  the  manotf  of  digging  and  washing  the  soil, 
and  the  colour  of  the  soils  thus  wrought^  The  paper  was  communi* 
cated  to  the  Royal  Society  by  the  ^rl  Marshal  of  England  f.  The 
description  of  the  soil  aod  rocks  is  so  imperfect  as  to  convey  no  in- 
formation. But  there  is  one  curions  particular  mentioned,  that  de- 
serves to  be  noticed;  we  nieaa,  the  mode  pursued  by  the  Indiana 
to  dig  throui^h  rocks.  They  kindled  a  fijre  on  the  rock*  and  when 
it  was  very  hot  they  poured  water  on  it.  By  this  means  the  rock 
Clacked  and  spUt  into  shivers  for  a  certain  depth;  these  fragments 


> .,  ■  .  — ...  ■■..— 


•  Phil.  Tiaoi.  Idf  1.  Vol  Vf .  p.  90g0 .    See  also  a  |«|ier  on  the  tamt  subject 
^y  Iferret,  PhM.  Trans.  W   Vol.  XII.  p.  949. 
f  S^  alaooo  iluB  9anesebjee|*B«ctuia  IV.  of  the  present  chaptci^ 
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were  removed,  the  fire  a^iii  kindled,  and  water  pouted  opoo  tlie  hot 
rock  as  before.  Thus  tiiey  proceeded  till  they  reached  the  requi* 
site  depth  *•  • 

6.  Calamine  is  an  oxide  of  zinc,  which  has  l>een  emyrioyed  from 
time  immemorial  in  the  making  of  brass.  There  is  in  the  Transac- 
tions, an  account  of  the  method  followed  by  the  miners  in  digging 
this  ore  out  of  the  earth,  and  preparing  it  for  sal«^t.  Calamine  oc- 
curs frequently  in  beds,  and  seems,  in  some  cases,  to  exnt  in  great 
abundance.  The  Mendip  hills,  in  Somersetshire^  were  famous  for 
their  calamine  mines ;  though,  I  believe,  the  ore  is  now  pretty  mock 
exhausted  in  that  quarter.  From  the  description  given  of  the  cala- 
mine mines  in  Somersetshire,  by  Mr.  Pooley  it  is  plain  that  he  con- 
sidered the  calamine  as  occuring  in  veins.  It  is  always  mixed  willt 
some  galena  or  sulphuret  of  lead.  It  is  dug  out  of  the  earth,  and 
being  broken  into  small  pieces  is  exposed  to  the  actHm  of  a  current 
of  water,  which  washes  away  the  light  earthy  matter,  and  leaves  the 
calamine*  The  whole  is  then  thrown  into  deep  wooden  vessels 
full  of  water,  and  agitated  for  a  considerable  time.  The  galena 
sinks  to  the  bottom,  the  calamine  is  deposited  in  the  middle,  and  the 
earthy  matter  on  the  surface.  The  calamine,  thus  separated  from 
its  impurities,  is  ground  to  powder,  and  is  then  fit  for  sale  |. 

7.  Dr.  Nichols,  Professor  of  Anatomy  in  Oxford,  seenui  to  have 
examined  the  structure  of  metallic  veins  with  more  accuracy  tlian 
any  other  British  writer  of  the  early  part  of  the  last  century.  He 
published  some  observations  on  the  mines  of  Devonshire  and  Corn- 
wall, which  possess  some  value  §.  He  has  given  us  an  explanation 
of  several  of  the  Coniish  words  used  by  the  miners,  of  whidi  the 
following  may  serve  as  a  specimen : 

Load,  a  vein. 

Living  load,  a  vein  containing  metallic  ore. 
Dead  load,  a  vein  destitute  of  ore. 

Flooking.  a  cross  vein  of  stone ;  or  dyke,  as  called  in  the  North 
of  England. 


•  Phil.  Trans.  1S77.  Vol.  XII.  p.  007. 

t  Pooley,  Phil.  Trans.  ISOS.  Vol.  XVII.  p.  07^. 

I  The  practice  followed  at  present,  in  Someisctohire,  differs  in  several  paiticu- 
lars  from  the  account  f^i\en  in  the  text ;  though  the  object  in  vieir,  and  even  the 
means  employed,  are  the  vexy  same. 

I  Phil.  Trans.  1728.  Vol.  XXXV.  p.  40a,a&d480. 
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He  has  sonut  observations  on  the  crystals  of  tinstone,  and  on  its 
•pccific  gravity  compared  with  that  of  tin,  and  on  its  colourp  inach 
more  accurate  than  any  to  be  met  with  in  chemical  books  of  the 
mme  period. 

8.  lu  the  year  17^1»  there  was  a  very  rich  copper  mine  wrought 
at  the  river  Arklow,  in  the  county  of  Wicklow,  in  Ireland.  From 
this  mine  there  ran  a  stream  of  blue-coloured  water,  of  so  deleterious 
a  nature  as  to  destroy  all  the  fish  in  the  river  Arklow.  One  of  the 
workmen,  leaving  an  iron  sliovel  in  this  stream,  found  it  some  days 
after  encrusted  with  copper.  This  induced  Mr.  Johnston,  one  of  the 
proprietors  of  the  mipe,  to  make  a  set  of  experiments  on  the  subject, 
froni  which  he  concluded,  that  the  blue  water  contained  an  acid 
holding  copper  in  solution,  that  iron  had  a  stronger  afllinity  for  the 
acid  than  copper,  that  the  consequence  of  this  affinity  was  the  prcci. 
pitation  of  the  copper,  and  the  solution  of  the  iron  when  pieces  of 
that  metal  were  put  into  the  blue  water.  These  ideas  induced  the 
maoers  to  dig  a  great  many  pits  for  the  reception  of  this  water,  and 
to  pat  bars  of  iron  into  them.  By  this  means  they  obtained  a  very 
great  quantity  of  copper,  much  purer  and  more  valuable  than  the 
copper  which  they  obtained  from  the  ore  itself  by  smelting  \ 

9m  The  superiority  of  Swedish  iron  over  that  of  other  countries,  for 
the  making  of  steel,  is  well  known.  Hitherto  the  British  steel 
makers  have  not  been  able  to  employ  British  iron  in  their  processes ; 
they  have  found  it  too  brittle  to  bear  cementation.  Attempts  are  at 
present  making  by  some  very  spirited  steeLraakers  at  Sheffield ;  and 
§tem  the  products  already  obtained,  good  hopes  are  entertained  of 
ultimate  success.  This  superiority  of  the  Swedish  iron  depends  upon 
the  great  purity  of  the  ore  from  which  the  iron  is  smelted.  One  of 
the  most  remarkable  of  these  mmes,  if  the  name  caa  with  propriety 
be  applied  to  it,  is  Tabern,  a  mountain  of  considerable  size,  com* 
posed  entirely  of  pure  iron  ore,  and  occurring  in  a  large  tract  of  sand 
over  which  it  seems  to  have  been  deposited*  This  mountain  has 
been  wrought  for  nearly  these  three  hundred  years,  and  yet  its 
siaee  is  scarcely  diminished  f* 

Few  things  aie  more  curious  or  difficult  to  explain  than  the  pro- 
digious quantity  of  coral  formed  in  the  sea,  especially  in  the  tropical 
regjkms.    Coral  b  the  produce  of  different  species  of  vermes,  and  it 

•  Phil.  Tnmf.  1751.  Vol.  XLVII.  p.  500  and  Vol.  XLVIII.  p.  181. 
t  Ascanios.    Phil,  Titos.  I7ss.  Vol.  XLIX.  p.  so. 
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con^»ts  c!)Jeflv  of  carbonate  of  lime.  Now  H  is  dHiiciilt  to  ronc^ftft 
wbere  tbese  anioials  procure  such  prodigious  quaatities  of  ihia  sub- 
stance, cea  water,  indeed,  contains  traces  of  sulphate  of  ltine»  but 
no  other,  calcareous  salt,  as  far  as  \^e  know.  Hence  it  wonid  appear, 
that  these  creatures  must  either  decompose  sulphate  of  lime,  though 
tile  quantity  of  that  salt  contained  in  sea  water  seems  inadequate  to 
supply  (heir  wants,  or,  they  must  form  carbonate  of  Kme  from  the 
coiistihKMits  of  sea  water,  in  a  way  totalU  above  our  compreheti- 
sion.  Be  that  as  it  may,  there  is  one  consequence  of  tlib  co|hou^ 
formation  of  coral  in  the  tropical  regions  of^considerable  importance 
^  to  navigation,  which  has  been  clearly  pointed  out  by  Mr.  Dalrjniple/ 
and  is  now  pretty  well  understood.  The  winds  and  waves  accorou^ 
late  these  corals  in  large  banks,  which,  entangling  the  sand,  gradually 
rise  above  the  surface  of  the  waves,  and  form  islands.  These,  in 
process  of  time,  probably  by  the  agency  of  birds,  become  covered 
with  vegetation,  and  frequently  loaded  with  timber.  The  bottom 
of  these  islands  is  nothing  else  than  a  coral  bank ;  the  svrface  is  a 
(>lack  soil,  formed  of  a  mixture  of  sand  and  decayed  vegetable  mat. 
ter ;  the  whole  island  is  flat,  long,  and  narrow,  and  extends  naoalty  in 
its  greatest  length  from  north  to  south,  because^  almost  all  the  winds 
between  the  tropics  blow  either  from  the  east  or  froin  the  west.  The 
sides  of  these  islands  frequently  constitute  a  perpendicufar  wait ;  and 
the  fea,  at  a  little  distance  from  them,  is  of  unfathomable  depth*. 
The  Abb6  Vegni  traced  the  hot  mineral  waters  of  St.  Philip,  si« 
tuatcd  at  Radicovani,  in  Tu<(cany,  on  the  road  from  Florence  to 
Rome,  to  a  small  hill,  composed  of  white  marble,  from  which  tliey 
ilownd  in  aeveral  rivulets.  He  found  that  these  waters  deposited  a 
great  quantity  of  shining  white  tophus,  with  which,  not  only  the 
sides  of  the  channelsi  along  which  they  flowed,  became  encrusted,  but 
likewise  all  kinds  of  hard  bodies  that  ivefe  thrown  into  them ;  and 
this,  in  such  manner,  that  when  the  said  tophus  was  dexterously 
broken  o^\  it  retained  exactly  the  form  and  shape  of  the  bodies  on 
which  it  had  been  deposited.  This  tophus  Mr.  Raspe  considers  as 
exactly  the  same  with  white  marble ;  and  hence  infers,  that  all  white 
marble  has  been  deposited  fioni  springs  in  this  manner  f .  But  (be 
tophus  in  question  is  quite  different  in  its  character  from  graxulaf 

•  Pliil.  Trans.  1707.  Vol.  LVII.  p. ao4. 
t  Phil.  Tnns.  1770.  Vol,  tX.  p.  47« 


1IINB8,  ICBTALS,  AND  METALLINE  EARTHS.        ^79 


%  to  which  true  white  marble  belongs.  It  is  the  mioenl 
well  known  unfler  the  name  of  calciujy  white,  susceptible  of  a  6ne 
polish,  and,  in  many  cases,  very  beautiful.  It  is  often  cut  into  slabs, 
aod  used  for  ornamental  purposes ;  and,  as  it  is  composed  of  the 
aamc  constituents  with  granular  lime-stoue,  it  may,  and  often  is, 
called  white  marilef  but,  when  the  two  minerals  are  compared,  their 
diffierenoe  is  at  once  conspicuous.  Granular  lime-stone  is  a  conge- 
ries  of  minnte  crystals ;  and,  in  some  cases,  as  in  the  Parian  marble, 
thete  crystals  are  of  such  a  size  that  their  form  can  be  distinctly  seen 
with  the  naked  eye.  But  tlie  grain  of  calctuff  is  extremely  fine,  and 
no  appearance  of  crystallisation  can  be  observed  in  it*  Its  textnie 
is  similar  to  that  of  chalk,  only  more  compact.  Hence  is  is  obvious, 
that  the  mode  in  which  calctuff  b  formed  'can  never  be  extended  to 
the  formatioa  of  granular  lime^stone.  Sir  James  Hall  has  shown^ 
that  chalk,  shells,  and,  probably,  likewise  calctuff,  when  violently 
heated  ii^  close  vessels,  undergo  a  species  of  fusion,  and  assume  the 
appearance  of  granular  lime-stone.  Bucholz  has  ascertained,  that 
the  same  thmgs  take  place  even  in  open  vessels,  provided  the  heat 
be  applied  suddenly.  How  far  these  experiments  will  account  for 
the  existence  of  granular  lime-stone  in  such  abundance,  and  the  con« 
tiast  between  it  and  chalk,  shelb,  and  calctuff,  as  Sir  James  Hall 
seems  to  thmk  they  will,  is  a  very  different  question,  aud  could  not 
be  discussed  witliout  the  introduction  of  a  variety  of  topics  foreign 
to  our  present  subject. 

There  is  nothing  which  has  contributed  more  essentially  to  the 
prosperity  of  Great  Britain,  or,  which  has  tended  more  to  produce 
and  foster  the  important  manufactures,  by  which  this  industrious  and 
enterprijing  island  is  distinguished,  than  the  mines  of  coal,  which  are 
scattered  in  such  profusion  under  its  surface.  We  find  every  roanufac* 
turiog  town  set  down  in  the  midst  of  a  coal  country:  Bristol,  Birming- 
ham, Wolverhampton,  Sheiheld,  Newcastle,  and  Glasgow,  afford 
striking  instances,  and  many  more  will  readily  occur  to  the  recollec- 
tion of  every  one  who  is  acquainted  with  Great  Britain.  An  accu. 
rate  account  of  the  different  coal  fields,  in  this  island,  would  be  a 
very  valuable  addition  to  our  geoguostic  knowledge.  Several  excel- 
lent tracts  on  the  subject  have  been  published  at  different  periods, 
especially  by  Mr.  Williams,  in  his  Mineral  Kingdom f  but,  unfortunate- 
'  ly,  the  terms  employed  in  these  tract3,  being  the  usual  ones  employed 
by  the  miners,  are  too  vague  and  too  little  understood  to  convey  any 
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ex»ct  inforniatioo«  There  is  a  paper  in  ao  early  Tolame  of  xitt 
Transact  ioii9»  giving  au  account  of  the  coal  mines  of  Mendip*  tu  So- 
mersetsliire.  Xhcy  occur  in  that  county,  as  every  wliere  else  io  the 
low  conntryoand  are  not  to  be  found  iu  the  hills.  The  beds  of 
com  are  not  hortiontaly  but  sloping,  and  they  dip  to  the  south-east 
at  the  rate  of  about  twenty  two  inches  \yeT  fathom.  Hence  tbey 
would  speedily  sink  so  deep  that  it  would  not  be  possible  to  work 
thein»  were  it  not  that  the  beds  are  here  and  there  ipteraectcd  by 
perpendicular  dykes,  or  veius^  of  a  different  kind  of  mineral^  (soine- 
times  clay,  but  usually  green  stone) ;  and»  upon  the  other  side  of  this 
vein»  they  are  all  found  considerably  raised  up.  There  are  seven 
different  beds  of  coal  at  Meodip,  lying  at  regular  distances  bek>w 
each  other,  and  separated  by  beds  of  a  different  kind  of  matter. 
From  the  names  which  Mr,  Strachey  applies  to  theM  beds,  it  is  inu 
possible  to  make  out  the  nature  ot  every  mineral  whiqh  occurs.  Sand- 
stone, slate  slay,  and  bituminous  shale,  seem  to  be  the  principal.  Tlie 
deepest  bed  of  coal,  which  is  ten  inches  thick,  and  is  not  considered 
as  worth  working,  lies  about  thirty-eight  fathoms^  or  328  feet  below 

the  surface  of  the  eartli  * 

[Thorn fton's  Hut.  of  Royal  SocUig.] 

To  the  abdve  general  and  elegant  history  of  the  progress  and 
present  state  of  the  science,  •  drawn  np  fn>m  diflerent  parts  of  the 
work  above  referred  to,  it  is  only  aeceisary  to  add  a  few  detached 
facts  in  a  more  amj^e  elucidation  of  the  subject. 

The  process  of  mining  is  a  combination  of  boring  and  digging. 
Shafts  are  sunk,  levels  are  driven,  and  drains  are  carvied  off,  by  the 
help  of  picks  or  pickaxes,  wedges,  and  hammefs,  the  ro^  being 
also  sometimes  loosened  by  blasting  with  gnnpowder.  In  searching 
for  coal,  a  shaft  is  sunk  through  the  apperroost  soft  strata,  and  the 
rock  b  then  bored,  by  striking  it  oontinoally  with  as  mm  borer, 
terminating  in  an  edge  of  steel,  wbkh  is  in  the  oMaii  time  turned 
partly  roand ;  and  at  proper  intervals  a  scoop  is  let  down,  to  dravr 
up  the  loose  fragments.  1m  this  manner  a  perforation  is  sometimes 
made  for  more  than  a  hundred  fathoms,  the  borer  being  lengthened 
by  pieces  screwed  on  to  it;  it  is  then  partly  supported  by  a  coun« 
terpoise,  and  is  worked  by  machinery ;  if  it  happens  to  break,  the 
piece  is  raised  by  a  rod  fiimished  with  a  hollow  cope,  like  an  ex- 
tinguisher, which  is  driven  down  on  it    Sometimes  the  borer  is  fur« 


•  Pbil,  Tnas.  ififf.  VoL  XXX.  p.  goc. 
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iiblied  with  knives,  which  are  made  to  act  on  any  part  at  pleasare, 
4u(t  to  scnq)e  off  a  portioo  of  the  surrouucling  suUsiauce,  which  is 
collected  10  a  proper  receptacle. 

Tile  expansive  force  of  heat  is  frequently  of  great  service  in  di- 
viding rocks,  or  in  deslroymg  old  buildings.  This  is  sometimes  doiie 
sioiply  by  the  application  of  fire,  as  in  the  mine  of  Raiunielsl>erg^ 
in  the  Hartz,  where  the  stiatum  containing  the  ore  is  of  such  a 
nature,  partly,  perhaps,  on  account  of  the  combustible  matter 
which  enters  into  its  composition,  that,  by  the  efl'ect  of  a  large 
<|oaDtity  of  fuel,  which  is  burnt  in  the  vast  excavation,  of  which  it 
forms  the  side,  it  is  rendered  so  friable  as  to  be  worked  with  ease. 
More  commonly,  however,  the  force  of  gunpowder  is  employed* 
and  rocks  are  generally  blasted  with  great  convenience  by  an  explo- 
noil  of  this  |K>werful  agent.  A  hole  being  bored  to  the  depth  of 
three  or  four  feet,  the  powder  is  placed  at  the  bottom,  and  a  wire 
being  introduced,  small  stones  and  sand  are  rammed  round  it^  and 
the  whe  is  withdrawn,  leaving  a  communication  for  firing  the  pow. 
der,  by  niean^  of  a  train  of  sufficient  length  to  insure  the  safety  of 
the  workman.  It  is  said  that  the  explosion  is  more  efficacious  when 
the  |)owd«r  does  not  fill  the  whole  of  the  cavity ;  this,  however, 
appears  to  require  confirmation. 

The  daring  ingenuity  of  man*  however,  has  led  him  to  still  bolder 
aud  more  efficacious  methods :  for  the  mineralogists  at  Philipsthal, 
in  £ast  Prussia,  have  lately  avaijed  themselves  of  the  force  of  light- 
ning to  accomplish  the  same  end.  For  thb  purpose  an  iron  rod, ' 
aimihir  to  a  conductor,  is  fixed  in  the  work  that  is  intended  to  be 
Uasted;  when  the  occorrence  of  the  first  thnnder-storm  generally 
conveys  the  electric  fluid  down  the  rod  m  such  quantity  as  to  split 
it  into  several  pieces  without  disphcmg  it. 

Granite  is  usually  worked  by  driving  a  number  of  thm  wedges 
very  gradually  mto  it,  at  various  parts  of  the  section  desired ;  and 
lometimes  wedges  of  wood  are  employed,  which  being  moistened 
by  water,  their  expansion  separates  the  parts  finom  each  other.  It  is 
also  said  that  many  stones  may  be  divided  by  drawing  lines  on  them 
with  oil,  and  then  exposing  jhem  to  heat.  Perhaps  some  processes 
of  this  kind  might  be  performed  with  advantage  under  water;  it  is 
well  known  that  glass  may  be  cut  in  a  rough  manner  under  wat^, 
without  much  difficulty,  by  a  coomion  pair  of  scissors. 

Marble  is  made  smooth  by  rubbuig  one  piece  on  another,  with 
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the  interposition  of  sand ;  the  po1i^faing  blocks  are  sometimes  caused 
lo  revolve  by  machinery  in  a  trough,  in  which  the  marble  is  placed 
tmder  water,  and  are  drawn  at  the  same  time  gradually  to  %nd  from 
the  centre ;  or  the  slab  itself,  with  the  frame  on  which  it  rests,  u 
drawn  slowly  backwards  and  forwards,  while  the  blocks  are  work 
ing  on  it.  Granil^  is  polished  with  iron  rubbers,  by  means  of  nnd, 
emery,  and  putty ;  it  is  necessary  to  take  care  during  the  operation 
that  the  water,  which  trickles  down  from  the  rubbers,  and  car- 
ries with  it  some  of  the  iron,  may  not  collect  below  the  columns, 
mid  stain  them :  but  this  inconvenience  may  be  wholly  avoided  by 
employing  rubbers  of  glass. 

In  further  explanation  of  the  system  of  crystallization  as  pro. 
posed  by  the  Abb^  Haiiy,  it  may  be  necessary  to  observe,  that  this 
ingenk>us  mineralogist  considers  all  calculations  of  forms  of  crystab 
are  reducible  to  arrangements  of  parallelopipeds,  but  he  more  com* 
monly  refers  them  to  three  species  of  primitive  molecules,  the  te- 
traedron,  the  triangular  prism,  and  the  paralleloiMped^  inakiog  by 
their  combinations^  first,  six  primitive  forms  of  crystals,  which  are 
only  divisible  in  planes  parallel  to  their  surfaces,  the  tetraedroo, 
parallelopipeds,  octaedrons,  regular  or  irregular,  hexaedral  prisms, 
the  dodecaedron  of  equal  rhombi,  and  the  dodecaedroa  of  two 
hexagonal  pyramids.  These,  as  they  are  built  up  in  various  orders, 
decreasing  by  regular  steps,  which  begin  either  at  the  side,  or  at  the 
angles  of  a  crystal,  serving  as  a  nucleus,  form  all  the  immense  va« 
riety  of  crystalline  figures.  A  dodecaedron  of  rhombi  somerimes 
composed  of  cubes;  a  dodecaedron  of  pentagons  may  be  produced 
by  the  same  elements  with  a  different  taw  of  decrement:  a  cube  b 
sometimes  the  nucleus  of  an  octaedron  of  which  the  sides  correspond 
to  the  angles  of  a  cube. 

The  molecules  of  ice  are  supposed  to  be  either  cubes  ortetrae. 
drons;  the  diagonals  of  the  surfaces  of  the  calcareous  rhombus,  or 
the  Icelaud  crystal,  are  as  of  the  square  roots  of  8  and  2%  the  obtuse 
angle  of  the  surface  101^  32^  13^,  that  of  the  contiguous  planes 
10  fc«»  28'  40\  A.  P.  1789.  and  Tr.  Hiys. 

[E£tar.] 
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SBCTtON  II. 

MeiaUic  Minet  md  Earths  ofihe  Comment  of  Eutopic 

According  to  ancient  writers^  the  mountains  of  Spain  were  very 
tkh  ID  gold  and  silver }  Mr.  Gibbon  calls  this  kingdom  *'  the  Ferd 
and  Mexico  of  the  old  world."  He  adds,  'Mhe  discovery  of  the 
rich  western  continent  by  the  Phoenicians^  and  the  oppression  of 
the  simple  natives^  who  were  compelled  to  labour  in  their  own  mines 
for  the  benefit  of  strangers,  form  an  exact  type  of  the  more  recent 
hbtory  of  Spanish  America*.  The  Phoenicians  were  acquainted  only 
with  the  sea.  coasts  of  Spain;  avarice  as  well  as  ambition  carried  the 
amis  of  Rome  and  Carthage  into  the  heart  of  the  country  3  and  almost 
every  part  of  the  soil  was  foand  pregnant  with  copper,  silver,  or  gold : 
mention  is  made  of  a  mine  near  Carthagena,  which  yielded  every 
day  ^,000  drachms  of  silver,  or  300,0001.  a  year.f 

Twenty  thousand  pound  weight  of  gold  was  annually  received 
from  the  provinces  of  Asturia.  Galicia,  and  Lusitania  t*  The  modem 
Spaniards  choose  fi|ther  to  import  these  meRils  from  America  than 
to  bave  the  trouble  of  searching  for  them  in  their  own  country ;  but 
the  iron  mines  are  workecf  here  with  great  skill.  **  Money,**  observes 
Mr.  Gibbon>  *'  is  the  most  universal  incitement,  iron  the  most  power- 
fbl  instrument  of  human  industry.**  Spain  has  also  other  minerals, 
as  lead,  tin,  cinnabar,  quicksilver,  alum,  vitriol,  copperas,  lapis  ca- 
laminaris  and  likewise  crystal,  ameth\sts,  and  other  gems. 

l^ortugal  is  in  many  parts  mountainous,  and  these  mouutains  con* 
tain  the  ores  of  silver,  copper,  tin,  and  iron-;f  but  the  Portuguese, 
like  the  Spaniards,  being  supplied  with  metals  from  their  possessions 
in  o*her  parts  of  the  globe,  and  particularly  with  abundance  of  silver 
and  gold  from  South  America,  no  mines  are  worked  in  their  own 
cottutry.  Gems  of  all  kinds,  as  turquoises  and  hyacinths,  are  also 
found  in  the  mountains ;  and  particularly  a  beautifully  variegated 
marble,  with  many  other  curious  fossils  of  the  lapidary  kind,  of 
which  several  sorts  of  work  are  made :  here  are  also  very  good  mill-  ' 

•  Dcdine  ind  Fkll  of  the  Romaa  Enpiic^  4to*  Vol.  I.  p.  I94« 

f  Sttabo,  lib.  liu  p.  loi. 

X  Plin.  HUt.  Nau  lib.  zzjdii,«ap. «. 
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ttoues ;  and  on  the  hill  of  Alcantara^  not  ht  from  LbboUj  is  a  it- 
iiiarkable  mine  of  salNpetre. 

Dalmalia  In  ancient  times  produced  much  gold.  Pliny  says  that 
nnder  tlw  emf>eror  Nero,  filVy  pounds  of  gold  were  taken  daily  from 
the  mines  of  that  province,  and  that  it  was  found  upon  the  suriace 
of  the  ground  *•  Flomi  writes,  that  Vibius,  who  was  sent  bv  Au- 
gustus to  subdue  the  Dalmatians*  obliged  that  fierce  people  to  work 
in  the  mines,  and  to  cleanse  the  gold*  Martial  likewise  writing  to 
Macer,  calls  Dalmatia  terra  auriferaf  and  it  appear^  by  a  verse  of 
Statiu8»  that  the  gold  of  Dalmatia  was  proverbial. 

According  to  the  accounts  of  many  who  have  travelled  in  Bossina, 
that  country  contains  many  mineral  mountains,  and  has  rich  mines 
of  gold  and  silver.  The  place  where  these  are  found  Is  named  Sreh* 
rarniza^  which  means,  country  or  land  ofsilvert  being  derived  from 
the  word  irf^»  signifying  silver  in  all  (he  Slavouian  dialects.  The 
Abbe  Fort  is  had  a  specimen  of  this  mine,  and  foaud  it  to  reaeoible 
the  native  silver  of  Potosi.  It  is  in  small,  thin  leaves,  like  moss, 
and  is  found  combined  with  pure  yellowish  quartz,  but  unmixed  witli 

itt. 

Tlie  kingdom  of  Norway  formerly  produced  gold ;  but  the  ex* 
pence  of  working  the  mines,  and  procuring  the  pure  ore,  being 
greater  than  the  profit,  they  have  been  neglected.  There  are,  how- 
ever, silver  mines,  which  are  extremely  valuable,  and  give  employ- 
ment  to  several  thousancl  persons.  The  principal  of  these  is  at  Ko- 
iiigsberg,  but  other  silver  mines  are  worked  at  Jarslberg,  though  not 
to  the  same  advantage,  the  ore  being  mixed  with  lead  and  cc»pper^ 
In  many  parts  of  this  country  copper-mines  have  been  discovered, 
the  richest  of  whicii  is  at  Roraas,  about  a  hundred  English  miles  from 
Drontbrim,  which  annually  yields  eleven  hundred  ship-poiinds  of 
pure  copper,  each  ship-pound  being  equal  to  twenty  English  stone 
in  weight.  Iron  is  still  in  greater  plenty,  many  hundred  thousand 
quuif  als  being  annually  exported,  chiefly  in  bars,  and  the  rest  cast 
into  cannon,  kettles,  stoves,  and  the  like.  Here  are  likewise  some 
lead-niinesy  but  none  cither  of  tin  or  quicksilver. 

Kongsberg  is  a  flourishmg  mine-town,  that  contains  no  less  than 
10  of  J  l,CXX)soiil8,  among  whom  many  are  Danes,  and  many  Ger* 
mans.    A  mint  was  set  up  in  this  town  as  early  as  the  year  1686, 


•  Hist.  Nat  lib.  nziii,cip.  4i 
f  Travels  iato  Daknsds,  p.  i  M. 
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«nd  in  1689  the  mine-college  was  erected.  Kongsberg  b  most  famous 
for  its  silver  mioes^  which  are  the  richest  in  all  Norway.  These 
were  discovered  10  1(J23,  upon  which  the  town  was  imniediately 
built,  and  peopled  with  German  miners.  In  \J5lf  forty.otie  sliafts 
and  twelve  veins  were  wrought  in  the  four  reviers  of  this  mine,  in 
which  3500  officers,  artificers,  and  labourers,  are  usually  employed. 
The  rich  ore  in  this  mine  is  found  only  in  dispersed  strata  and  inter* 
rupted  veins.  Even  pure  silver  is  sometimes  dug  out  of  it ;  and  in 
1647  some  gold  was  found  among  the  silver,  of  which  Christian  IV. 
caused  the  famous  Billen  ducats  to  be  coined,  with  this  legend,  Vide 
MiRA  Domini:  ''Behold  the  wcnJerfultucrks  of  the  Lord.**  In 
l697»  B  vein  of  gold  was  discovered  liere^  of  which  ducats  were 
coined,  that  on  one  side  had  thb  iibcription,  Christian  V.  D.  G. 
Rex  Dan*  Noew.  V.  G.  The  legend  on  the  reverse  was  from  the 
book  of  Job:  '*  VoN  mitternacht  kommi  gold  ;  Out  of  the 
north  comeih  gold.  Kongsberg,  Dec,  1, 1697  *.* 

These  mines  are  in  a  mountain  betneeu  Kongsberg  and  the  river 
Jordal ;  yet  it  has  been  (bund  that  the  silver  ore  is  not,  as  was  at  first 
imagined,  limited  to  tliat  mountaiu,  but  extends  its  veins  for  some 
miles  throughout  the  adjacent  districts  ;  which  is  proved  by  the  new 
mines  that  are  from  time  to  time  undertaken  in  several  places,  and 
most  of  them  carried  on  very  prosperously.  One  of  the  most  ancient 
and  rich  of  all  the  mines,  named  *'  Old  God's  Blessing,"  has  some- 
times, within  a  week,  yielded  several  hundred  pounds  weight  of  rich 
ore.  This  mine  fills  the  beholder  with  amazement  at  its  astonishing 
depth,  which  is  no  less  than  an  hundred  and  eighty  perpendicular 
fathoms ;  and  the  circumference  at  the  bottom  forms  a  clear  of  scmic 
hundred  of  fathoms.  Here  the  sight  of  thirty  or  forty  piles  buniing 
on  all  sides  in  this  gloomy  cavern,  and  continually  fed,  in  order  to 
mollify  the  stone  in  the  prosecution  of  the  mines,  seems,  according 
to  tlie  common  idea,  an  apt  image  of  hell ;  and  llie  swarms  of  miners,^ 


«  The  psnag^  ^^^^  referred  Co  is  chtp.  zxxvli.  0.  in  «mr  common  rendenns, 
*«  Out  of  the  North  comcth  cold."  It  is  hardly  to  be  topposed  that  the  soperin- 
^ndintt  of  the  Dinish  mines  could,  in  the  above  change  of  ftadiag,  inteod  % 
mere  pun :  and  it  is  probable,  therefq^,  that  the  Hebrew  scholar  from  whom 
they  received  the  text,  for  mp  (c»ld)  read  nip  glittering,  eorrusiaiionf  crystals, 
preeiatu  ttonest  or  ures.  Yet  the  established  IHnish  lection  gives  vld,  in  accord- 
ance with  oar  own  text :  Qg  ved  dt  ad  predtnd*  vinde  m^d^norden  kommer  Kviof 

EuiTon. 
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covered  with  soot»  and  bustling  about  in  habits  according  to  tbcir 
several  employments,  may  well  pass  for  so  many  infernal  spirits;  es- 
pecially wbeu,  at  a  signal  that  a  mine  is  going  to  be  sprung  in  thii 
or  that  course,  they  roar  aloud,  ^'Berglivet,  Berg-livet  P  Take 
care  of  your  live^  I 

SiBKRiAN  MiMB8.-^-Catlierineburg  may  be  esteemed  the  centre 
of  all  the  Siberian  mineoworkn  belonging  to  the  crown;  on  which  sc 
count  the  director  of  the  Russian  mines  resides  there,  and  issues  bis 
ioitructioDs  to  the  other  directors  of  the  works,  and  passes  their 
accounts.  The  water  of  the  river  Isett  is  raised  by  a  dam  ninety- 
eight  lathoras  long,  three  fathoms  high,  and  twenty  broad,  in  order 
to  supply  a  great  number  of  mills  and  otlier  engines  belonging  to  the 
mines.  All  the  forges  and  works  about  tlie  town  are  kept  in  a  good 
condition,  and  the  miners  -and  artificers  work  with  e&traordinaiy 
spirit  and  diligence. 

In  Hungary,  in  the  county  of  Altsohl,  which  abounds  in  valuable 
ores  and  minerals,  is  Herrenfirund,  which  has  th«  appearance  of  a 
town  lying  among  the  tops  of  mountains ;  and  all  its  inhabitants  are 
miners.  It  is  famous  for  its  vast  copper-works,  and  its  vitriol,  by 
which  iron  is  apparently  turned  into  copper ;  and  several  hundred 
weight  of  iron  is  thus  changed  every  year.  The  vitriol,  iudeedj  docs 
not  properly  transform  the  iron  into  copper,  but  insinuates  into  it 
tlie  copper  particles  with  which  it  is  saturated ;  and  this  secmiog 
transmutation  requires  only  a  fortnight  or  three  weeks :  but  if  the 
iron  be  suffered  to  lie  too  long  in  this  vitriolic  liquor,  it  becomes  at 
last  reduced  to  powder. 

In  this  district  is  Neusohl,  a  royal  free  town,  and  the  best  of  the 
mine  towns.  It  is  situated  on  the  river  Gran,  and  built  much  in  the 
Saxon  manner.  The  adjacent  mountains  abound  with  copper-ore. 
Provisions  here  are  good  and  cheap,  but  the  smelting  works  give  the 
air  an  unhealthy  taint. 

The  sands  of  the  Rhine  contain  gold  ou  the  shores  near  Germer* 
schein  and  Sela-  It  is  here  washed^  and  the  gold  is  worked  into  florins. 
The  elector  farms  these  sands  to  contractors. 

About  forty  miles  to  the  south  of  the  Carpathian  hills  are  the  gold 
mines  of  Cremnita;  and  twenty  English  miles  farther  to  the  south 
the  silver  mines  of  Shenmitx;  cities  which  have  arisen  solely  from 
their  labours,  and  are  thence  called  mining  towns.  Cremnitx  is  es- 
teemed the  principal,  and  the  ores  are  found  in  what  Baron  de  Born 
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itylos  metallic  rock.  The  mines  of  Cremnks  also  produce  some  silver* 
HuDfary  is  moreover  enriched  witl^  a  mineral  peculiar  to  itself* 
or  at  IciiBt  which  nas  not  hitherto  been  discovered  elsewhere,  we 
mean  the  opal«-^  gem  preferred  to  all  others  bj^  the  oriental  nations.  ^ 
Hie  opal  mines  are  situated  at  Ozerwinixa,  a  short  da^'s  journey  to 
the  north  of  Kaschaw.  The  hill  in  which  they  are  found  consists  of 
decomposed  porphyry ;  and  they  only  occur  at  the  distance  of  a  few 
fctlramsfrom  thesurface^  of  various  qualities,  from  theopake  white^ 
or  semuopal,  which  last  is  also  discolored  io  Coinwall,  to  the  utmoel 
eAilgence  of  iridescent  colours  which  distinguishes  this  noUe  gem* 
Tkaasylvanta  and  the  Bannat  have  also  numerous  and  valoahlo 
mines.  They  consist  chiefly  in  grey  gold  ore»  and  white  gold  ore. 
The  finest  gold  is  to  be  found  at  Ohlapian,  not  fax  from  Zalathna, 
intermixed  with  gravel  and  sand  *. 

[Straba^  PUng,  Ferber^  Lefevre^  Journal  des  Mines,  Ptiyae.] 

SECTION   III. 

Afifff#  of  Precious  Stones  and  Ores  in  Am, 

Tbk  fossil  wealth  of  Asia  rather  consist  of  its  gems  than  in  its 
met^s.  The  Island  of  Japan  seems  to  be  the  most  productive 
of  1^  of  any  part  of  that  quarter  of  th^  globe ;  and  there  it  is  found 
in  sevcial  provinces.  The  greatest  quantity  of  gold  which  is  pro. 
cnrcd  in  this  quarter  is  melted  out  of  its  own  ore,  but  some  is  washed 
out  of  the  sands,  and  a  small  quantity  is  also  contained  in  the  ore  of 
copper.  The  Empejor  claims  a  supreme  jurisdiction  ilot  only  of  all 
the  gold-^nines,  but  of  all  the  mines  of  the  empire,  none,  of  which 
may  be  woiked  without  a  license  obtained  from  him ;  for  of  the  prq. 
^nce  of  all  the  mines  that  are  worked  he  claims  two*thirds^  and  the 
other  third  is  left  to  the  lord  of  the  province  in  which  the  mines  lie ; 
but  as  these  lords  generally  reside  upon  the  spot,  they  take  care  to 
fender  thdr  share  nearly  equal  to  that  received  by  the  Emperor. 
The  richest  gold^re,  and  that  which  yields  the  finest  gold,  is  dii|; 
«p  in  one  of  the  northern  provinces  of  the  great  island  Niphon ; 
these  mines  formerly  yielded  gveat  quantities  of  that  valuable  metal* 
but  the  veuis  there,  and  in  aaost  of  the  other,  mines,  do  not  at  pie. 
aent  produce  any  thmg  like  the  quantities  t,ti«y  did  formerly.,  Ani<»Of 

«  For  Uie  quicksilver  mine  at  IdriSt  tee  Seccioa  VI.  of  this  chtpttr. 
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tbe  Other  ^M  mines,  there  is  one  in  the  province  of  Tsckungo ;  but 
jC  is  so  All!  of  watert  thnt  tbe  people  have  been  obliged  to  deskt 
Arom  working  it.  However,  it  being  so  situated  that  by  cutting  Ibe 
rocky  and  making  an  opening  beneath  the  mine,  tlie  water  may  be 
easily  drawn  off^  thb  was  attempted ;  but  there  happened  to  arise, 
joBt  as  they  began,  snch  a  violent  storm  of  thunder  and  ligbtniog, 
that  the  men  were  obliged  to  fly  elsewhere  for  shelter ;  and  these  sih 
pentitious  people  imagined  that  the  tutelar  god  and  protector  of  tbe 
pince,  unwilling  to  have  the  bowels  of  the  earth  thus  rifled,  raised 
this  storm  in  order  to  make  tliem  setisibU  how  much  he  was  dii* 
pleased  at  such  an  undertaking ;  and  hence  no  farther  attempt  was 
■wde,  ibr  fear  of  incurring  his  displeasure. 

The  silver  found  in  Japan  is  very  fine,  and  there  are  miiies  of  k 
in  several  places^  particularly  in  the  northern  provinces. 

One  of  the  provinces  also  aflbrds  a  small  qtumtity  of  tin,  which  is 
so  eaceeduig  fine  and  white  that  it  almost  rivals  silver  :  but  the 
Japanese  make  little  use  of  thb  metal. 

Copper  is  the  most  common  of  all  the  metals  m  Japan.  Some  of 
it  u  the  finest  and  roost  malleable  of  any  in  the  world ;  other  speci- 
mens are  not  only  exceedingly  fine,  but  mixed  uith  a  considerable 
quantity  of  gold,  which  the  Japanese  separate  and  purify.  All  tbis 
copper  is  brought  to  Saccia,  ^one  of  tbe  five  principal  cities,  where 
it  u  refined,  and  cast  into  small  cylinders,  about  a  span  and  a  half 
long,  and  a  finger  thick.  There  is,  beside,  a  coarser  sort  ol'cop|)€r, 
which  is  cast  into  large  flat  cakes,  and  sold  a  great  deal  cheaper  tbaa 
the  other.  Brass  is  very  scarce,  and  much  dearer  tlian  cop|)er  ;  cala- 
mine being  imported  from  Tonquin  in  flat  cakes,  and  sold  at  an  high 
price. 

Iron  b  found  in  three  or  four  of  the  provinces;  and  coals  have 
been  discovered  towards  the  north  of  the  bland,  and  are  laigely 
worked  there. 

We  have  observed  that  the  precious  metals  are  but  rarely  to  be 
met  with  in  the  soil  of  the  Asiatic  continent.  Gold,  however,  is 
traced  in  the  rivers  which  flow  from  Thibet  into  the  Ganges  aod 
Indies ;  but  no  gold  mines  seem  ever  to  iiave  been  known  in  Uio* 
dustan>  which  has  been  rather  celebrated  for  attracting  this  metal  ia 
commerce  from  other  countries.  On  the  other  hand  Tibet,  a  nioon- 
tabous  country,  oflfers  it  io  more  considerable  abundance.    Silrer 
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srems  nire  in  general  throughout  the  oriental  regions ;  and  there  is 
Do  indicatiou  of  this  mineral  through  all  India.  Thornberg  men- 
tioiis  iron  ore  ami  plumbago  among  the  minerals  of  Ceylon ;  but 
sajs  nothing  of  copper,  which  seems  also  little  knotvn  in  Hindustan. 
It  is  indeed  to  be  regretted  that  some  curiosity  has  not  been  excited 
by  the  mineralogy  of  our  posseiisioiis  in  Bengal,  and  the  other  regions 
of  tbia  interesting  country  ;  but  the  attention  of  the  English  to  this 
great  branch  of  science  is  very  recent»  and  e?en  the  avarice  of  ad* 
venturers  cannot  be  tempted  to  explore  what  is  not  known  to  exist. 
We  have  searched  almost  in  vain  for  information  upon  thi^  subject 
through  the  |>onderoti!%  volumt^s  of  Dr.  Buchanan ;  whose  chief  in- 
formation is,  that  in  the  Irnada  district  gold  is  collected  in  the  river 
which  passes  Nelanibur  in  the  Mangery  Talui^  a  Nair  having  the 
exclusive  privilege  of  such  collection^  for  which  he  pays  a  small  an. 
nnal  tribute ;  and  that  iron  is  met  with  occasionally^  and  often  plen« 
tifully,  in  Mysore  and  Malabar,  washed  down  from  the  mountains  in 
the  form  of  black  sand,  and  smelted  as  it  thus  descends  |  many  of 
the  furnaces  for  this  purpose  being  of  considerable  extent. 

Diamond  MINES  OF  Golconda.  The  kingdom  of  Golconda  ex- 
tends two  hundred  and  sixty  miles  along  the  bay  of  Bengal,  and  is 
about  two  hundred  miles,  where  broadest,  from  east  to  west.  Ttiis 
couirtry  has  neither  mines  of  gold,  silver,  nor  copper;  it  has  many 
of  salt  and  fine  iron;  but  it  is  nio^t  famous  on  account  of  its  diamond 
mines.  The  principal  harbour  is  Musulipatan.  Tlie  extent  of  thb 
kingdom  is  from  the  gulf  of  Bengal  to  the  kingdom  of  Visiapour, 
and  from  north  to  south  is  contained  between  those  of  Bahar  ami 
Camafe* 

The  diamond  mines  are  generally  adjacent  to  the  rocky  hills  and 
mountains  which  run  through  the  country,  and  it  is  supposed  that 
they  are  to  be  found  in  all  these  mountains.  In  some  of  tlieae 
mines  the  diamonds  are  found  scattered  in  the  earthy  within  two  or 
three  fathoms  of  the  surface,  and  in  others  they  are  found  in  a  mine- 
ral in  the  body  of  the  rocks^  forty  or  fifty  fathoms  deep.  They 
here  dig  five  or  six  feet  into  the  rock^  and  then  softening  the  stone 
by  fire,  proceed  till  they  find  the  vein,  which  often  runs  two  or  three 
furlongs  under  the  rock.  All  the  earth  is  brought  out,  and  being 
carefully  searched,  affords  stones  of  various  shapes,  and  of  a  good 
water.    The  earth  in  which  they  are  found  Is  of  a  yeUo|rttii»  snd 

VOL.  If.  V 
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sometimes  of  a  reddish  colour,  which  frequciitl^  adheres  to  the  dia- 
mood  with  so  strong  a  cruat  that  it  is  difficult  to  get  it  off* 

lo  order  to  find  the  diainoods»  the  workmen  form  a  cisltni»  made 
of  a  kind  of  clay,  with  a  small  vent  on  one  side  a  little  abote  the 
bottom  ;  in  this  they  put  a  plug»  then  throwing  into  the  cistern  the 
earth  they  have  dog,  pour  in  water  to  dissolve  it*  They  then  bieak 
Ihe  clods,  and  stir  the  wet  earth  in  the  cistern,  the  lighter  part  of 
which  is  carried  off  in  mud  when  the  vent-bole  is  opened  to  let  out 
the  water.  Thus  they  continue  washiqg  till  what  b  m  the  dsteni 
is  pretty  clean ;  and  then  in  the  middle  of  the  day,  when  the  sun 
shines  bright,  carefully  lo<^  over  all  the  sand,  at  which  they  are  so 
expert,  tlmt  the  snaalle^t  stone  cannot  escape  them ;  for  the  br^t- 
ness  of  the  sun  being  reflected  by  the  diamonds,  assists  them  in  the 
search ;  but  if  a  cloud  was  to  intervene,  they  would  be  apt  to  over, 
look  them. 

The  undertakers  watch  the  labouieis  very  nanowly,  lest  they 
should  conceal  what  they  find ;  and  take  great  care  that  the  tobour. 
ers  expose  to  view  no  stone  of  a  larger  siae  than  common,  whieh  if 
the  governor  should  hear  of  he  would  cause  it  to  be  seised ;  for  the 
governors  of  the  mines  enter  into  an  agreement  with  the  adventurers, 
tliat  alt  the  stones  they  find  under  a  pagoda  wtight  are  to  be  their 
own ;  but  the  large  ones  above  that  weight  belong  to  the  king.  A 
pagoda  is  nine  nmngellens,  and  the  mungellen  is  five  grains  and 

three^fifths. 

These  governors  generally  use  the  adventurers  and  miners  very 
tyrannically ;  and  by  their  extortions,  and  the  taxes  they  oblige 
them  to  pay,  keep  them  poor ;  at  least  they  are  obliged  to  appear  io, 
to  avpid  their  impositions ;  and  therefore  both  the  merchant  and  the 
miner  generally  go  naked,  with  only  a  cloth  about  their  waist,  and  a 
turban  on  their  heads.  This  only  relates  to  Golconda ;  for  in  Visia. 
pour  they  are  said  to  be  kindly  treated,  and  permitted  to  enjoy  their 
property ;  so  that  when  they  find  in  the  mines  of  Grolconda  a  larger 
atone  than  ordinary,  they  run  away  with  it,  and  remove  with  their 
Ainiilies  to  Visiapour. 

This  trade  is  almost  entirely  engrossed  by  the  Banyans  of  Gosu. 
mt ;  and  the  workmen  m  the  mines,  as  well  as  their  employers,  are 
for  the  most  part  Gentoos. 

A  few  diamonds  are  also  procured  on  the  island  of  Borneo;  and 
at  Siam  are  found  diamonds,  sapphires,  and  agates,  m  the  moun* 
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tains ;  but  as  the  king's  officers  seize  these  for  their  master's  use,  the 
people  have  no  encouragement  to  search  for  them.  There  are  also 
load-stones  in  a  roountaio  oear^  the  city  of  (.ouva,  and  als')  in  tlie 
ttiand  of  ionsalam^  or  Junkselon,  whic^  is  situated  in  the  Malacca 
coast,  near  the  ea^item  entrance  of  the  hay  of  Bengal. 

la  the  Florentine  cabinet,  a  remarkable  diamond  used  to  he  ihewu 
aodcr  the  oM  regime :  it  has  loug  liowever  been  removed,  and  an  exact 
nodei,  made  of  yellowbb  glass,  now  supplies  the  place  of  it.  The  origi- 
nal, according  to  Tiavemiery  weighs  a  hundred  and  forty  carala  and  a 
half,  and  was  the  largest  diamond  inEurope,  till  Mr.  Pitt  brought  from 
Che  £ast  Indies  a  diamond  thf|t  exceeded  it,  which  was  sokl  to  the 
Regeot  of  Frauoe,  and  was  the  most  costly  and  superb  jewel  belong- 
mg  to  that  crown;  but  tliat  jewel,  together  with  the  rest  of  the  re- 
galia, was  stolen,  soon  after  the  storming  of  the  palace  and  massacre 
of  the  Swiss  guards,  on  the  memorable  19(h  of  August,  1792.  But 
two  diamonds^  much  larger  and  more  weighty  have  since  been 
brought  into  Europe,  one  of  which  is  in  po&session  of  the  Queen  of 
Portugal,  and  the  other  of  the  empress  of  Russia.  The  late'Grand 
Dttke  Peter  Leopold  is  said  to  have  bought  his  diamond  of  a  Jesuit 
for  seventy-five  thousand  scudi,  about  eighteen  thousand  seven 
hundred  and  fiAv  pouunds,  but  the  father  had  a  most  exorbitant 
profit,  having  given  only  a  single  paolo,  or  about  seveo.pence  ster^ 
ling,  for  it,  on  the  Piaxsa  di  Navoiia,  where  it  was  oiTered  to  sale  ns 
a  bit  of  crystal.  This  famous  Mediceau  diamond.  Lord  Corke  says, 
is  removed  to  Vienna,  and  the  Emperor,  on  days  of  festival  and  pa- 
rade, wears  it  in  his  hat. 

In  the  year  2779,  tlie  empress  of  IVussia  purchased  tlic  diamond 
above  mentioned,  which  weighed  seven  hundred  and  se\euty.uiQe 
carats,  being  exceeded  in  sise  and  weight  only  by  one  in  the  posses* 
MOD  of  the  Queen  of  Portugal ;  the  diamond  purchased  by  Lewb 
XIV.  at  the  price  of  a  hundred  and  thirty  thousand  pounds  known 
by  the  name  of  Pitt's  diamond,  not  being  one  quarter  part  so  ponde 
o«s.  The  price  paid  for  this  jewel  was  one  hundred  thousand  pounch 
sterling,  and  an  annuity  to  the  Greek  merchant  who  owned  it  of  fuur 
huiidred  thousand  rubles,  or  near  one  thousand  pounds  sterling. 

[Thornbtrg.  Pinkiriim.  Buchanan.  Phil,  Traus.} 
V  t 
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SECTION    IV. 

Metals  and  Ores  ofjffiricam 

The  kingdom  of  Mozumbic  is  said  to  abound  in  gold,  wbich  ii 
washed  down  by  the  river^  and  fonnsa  chief  partof  I l>e  commerce 
of  the  country.  The  kingdoms  of  Monomopata  and  of  Sofala  like- 
wise furnish  considerable  quantities ;  and  the  Portuguese  who  reside 
there,  report  that  it  yields  the  value  of  two  millions  of  nieligals  an* 
Dually,  each  metigal  being  valued  at  about  fourteen  French  Itvies ; 
and  it  is  said  that  the  merchants  from  Mecca  and  other  parts  eaport 
in  time  of  peace,  about  the  same  quautily.  The  soldiers  are  paid  in 
gold  dust,  just  as  it  is  gathered^  which  is  so  pure  aod  of  so  fine 
a  yellow,  that  it  greatly  exceeds  most  others,  no  other  gold  being 
superior  to  it  but  that  of  Japan. 

Gold  b  likewise  found  on  the  island  of  Madagascar.  The  Gold 
0>ast  is  so  denominated  from  the  abundance  of  gold  found  among 
the  sands.  The  gold  however  is  but  scanty,  and  the  beat  intense. 
Egypt  does  not  appear  to  have  been  rich  in  metals ;  yet  a  little  iron 
is  found,  and  towards  Arabia  manganese ;  garnets  are  occasionally 
met  with ;  talc  in  abundant.  And  Mr.  Rosiere  tells  us  that,  in  the 
mountains  Baram,  beyond  the  cataracts,  be  found  a  few  ancient 
mines  of  lead  and  copper,  formerly  worked  by  the  Egyptiaus,  and  la 
the  neighbourhood  severui  ruins  of  furnaces. 

SECTION  T. 
METALS  AND  MINES  OF  AMEBICA. 

1.  Spanish  D^minioHs. 
The  niioes  of  La  Plata  (the  country  of  silver)  form  a  graiul  ob- 
ject of  political  regulation.  They  are  chiefly  situated  in  t^e  proi'inccs 
formerly  strictly  considered  as  Peruvian ;  fcrr  in  fact  Charcas,  Tucu- 
man,  and  even  Buenos  Ayres,  were  all  regarded  at  dependencies  <if 
Peni,  before  the  grand  alteration  or  1778.  If  New  Spain  be  ex- 
cepted, the  upper  part  of  the  viceroyaliy  of  La  Plata,  justly  deserves 
the  appi'lJation  given  to  tlie  viceroy alty,  being  the  richest  country  m 
silver  which  has  yet  been  discovered  on  the  globe,  and  not  to  spt-ak 
of  Potosi,  the  n^ines  of  gold  and  silver  may  be  said  to  be  innumf 
rable.  Lipcs,  Chichas,  Porco,  the  chain  of  Aullagas  pervadinj^ 
Cljayanta,  Orura,   Pnria  Carangas,  Sicasica;  ui  short,  it  majr   be 
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foittl  that  all  the  northern  provinces  teem  with  iniuenil  opulence^ 
while  Laricaja  and  Carabaya  are  distinguished  b^f  virgin  gold  *• 

Many  of  these  mines  jire  abandoned,  not  from  the  failure  of  the 
mineral,  but  from  slight  irregularities  in  the  veins.  There  are  traders 
vho  purchase  tlie  gold  and  silver,  and  when  they  have  acquired 
three  or  four  pounds  weight  of  tlie  former,  they  make  a  /f/o,  or 
roiiiitl  mass,  and  with  two  hundred  marks  of  the  silver  form  a  bar 
«)r  ingot,  at  the  nearest  royal  station  where  the  metals  are  essayed. 
They  afterwards  carry  the  tejos  and  bars  to  the  mint^  where  they  are 
purchased  on  the  king's  account,  whh  a  due  profit  to  the  sellers. 
Thi»  trafBc,  however,  is  accompanied  with  anxiety  and  labour,  and 
requires  economy.  In  imitation  of  this  branch  was  founiled  the 
company  of  dealera  in  quicksilver  at  Potosi,  which  has  also  been 
«l}led  for  these  forty  years  I  he  Bank  of  Redemption.  From  its  fund 
are  supplied  money,  utensils,  and  other  necessaries  to  expedite  the 
work  of  the  nunes.  The  redemption  of  these  produces  such  profit^ 
that  when  it  was  divided,  in  the  middle  of  last  century,  among  the 
persons  concemedy  it  amounted  to  more  than  one  million  of  dollars. 
The  chief  object  of  the  bank  was  to  use  the  profits  in  assisting  peu 
sons  iu  urgent  and  accidental  cases  of  the  labour  in  the  mines,  so 
much  exposed  by  nature  to  these  events,  and  they  thus  continued  to 
be  employed  till  the  year  1779»  when  it  was  yi^elded  to  the  crown. 
In  this  bank  his  Catholic  Majesty  has  a  fund  of  100,000  dollars, 
managed  by  three  directors,  and  the  benefits  are  not  only  extended 
to  the  mines  of  Potosi,  but  to  those  in  the  neighbourhood*  The 
maik  of  rough  silver  is  sold  from  seven  to  seven  and  a  half  dollars, 
according  to  the  assay.  The  weekly  purchases  are  from  six  to  seven 
tboasand  marks,  of  which  about  fife  thousand  are  from  the  mountain 
of  Potosi.  llie  admmistrator  of  the  bank  brings  this  silver  lo  the 
ro^ral  treasury,  and  in  presence  of  the  ofiicers  forms  about  thirty  bars 
each  about  two  hundred  marks,  which  are  weighed^  assayed,  and 
delivered  with  the  oeoeasary  formalities,  to  pay  the  duties  of  tenths 
and  ropoi.  The  bars  being  numbered,  and  stamped  by  the  otficers 
of  the  royal  treasury,  the  adminbtrator  of  the  bank  proceeds  to  the 
miot,  where  they  are  sold  according  to  the  estimate  of  tlie  assayer ; 
so  that  ttie  business  of  the  bank  or  of  the  king  becomes  as  simple  as 
that  of  iodividuals. 

the  year  17^^  the  metals  only  pay  a  tenth,  instead  of  a  fifthi 
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with  one  and  a  half  per  ceot.  ofcmfos,  an  ancient  duty  given  by  the 
£iuperor  Charles  V.  to  Pod  Francibco  de  los  Cotos,  and  afterwards 
assumed  b^  the  crown.  Eleven  and  a  half  per  cent  are  then  de- 
ducted for  the  dnes  of  the  bank,  which  yield  to  his  majesty  between 
three  and  four  hundred  thousand  dollars.  This  bank,  after  paying 
the  directors  and  otRiers  rent  and  other  expences^  produces  to  the 
king  a  clear  gain  of  aboot  forty  thousand  dollars. 

It  has  been  generally  allowed,  that  the  mountain  of  Potod  alone 
produces  weekly  about  five  thousand  marks  of  silver,  that  is,  from 
thirty  to  forty  thousand  dollars,  a  circumstance  sufficient  to  fill  the 
world  with  admiration  at  the  prodigious  and  inexhaustible  opulence 
of  this  mountain,  which  has  been  a'ssiduously  wrought  since  1545  *< 
At  the  bcgiimingit  was  indeed  more  abundant,  and  the  metal  might 
be  said  to  be  pure ;  but  at  present  it  b  somewhat  reduced,(and  even 
inferior  to  some  other  mines,  though  it  is  always  the  most  sure  and 
permanent. 

Tie  benefit  of  the  mines  uopeu  to  all  who  choose  to  avail  them. 
selves  of  it.  but  labourers  are  not  easily  procured.  Owing  to  the  thin_ 
ness  of  the  population,  scarcely  one  quarter  can  be  found  of  the  ne. 
ce^sary  number,  Indians  being  always  employed,  and  in  this  view  no 
mine  is  so  usei'ulas  that  of  Potosi,  for  ever}  eighteen  months  there 
are  sent  from  the  provinces  of  the  viceroyalty  6000  Indians,  ea- 
rolled  and  divided  into  parties,  in  order  to  work  in  the  mines. 
This  expediiion  of  Indians  is  called  mUa ;  and  they  are  distributed 

*  This  mountain,  of  a  conic  form,  «  about  twenty  British  milea  in  c  ircumfie- 
rence,  and  perforated  by  more  than  three  hundred  rude  shafts,  through  a  finn 
yellow  arfpllaceous  schistot.    There  are  veins  of  ferruglnoQs  quarts,  intefipened 
with  what  are  called  the  horn  and  vitreous  ores.    Of  a  pecatiar  dark  reddiib  co- 
lour, this  mounuin  rises  void  of  all  vegetation,  blasted  oy  the  nuiaeroos  fonaccs, 
which  in  the  night  formed  a  gian.)  spectacle.  This  surprising  mine  was  discovered, 
1S4S,  by  Hualpa,  a  Peruvian,  who  in  punuinir  some  chamoys,  pulled  up  a 
bush)  and  beheld  under  the  root  that  amazing  vein  of  silver  afterwards  called  U 
ricOf  or  the  rich.  He  shared  this  discovery  With  his  friend  Hoaaca,  who  icveakd 
it  to  a  Spaniard  his  master ;  and  the  mine  was  formalty  legisteied  a  i  st  April  1543. 
Specimens  are  not  common  in  Fuxope ;  the  silver  often  shoots  io  thioids  tfaioogb 
a  quartz  <ipproaching  tu  agate. 

In  the  province  ot  Carangas,  about  70  leagues  W.  from  La  Plata,  aie  foaod 
in  digging  in  :he  cands,  detached  lumps  of  silver  called  papat  (potatoes)  beinf 
Iprmcd  like  that  root.  Ulloa,  lib.  vii,  c.  aiii.  Near  Puno  was  a  eelebiaied  silvrr 
mine,  from  which  the  pure  metal  was  cut  with  a  chissel.    IIk  c.  ahr. 


ItlKBS,  METALS,  AND  MMtALIINE  BA&THS.      89^ 

by  the  goTernor  of  Potosi  according  to  fhe  fbnds  of  the  several  mines, 
each  being  paid  foar  reab  a  day^  and  treated  according  to  the  or. 
till  they  complete  their  periods  of  labour.  Without  this 
the  benefits  of  the  mine  would  cea^e,  as  no  labourers  could 
be  found,  the  great  and  sometimes  useless  expences  incurred,  and 
tbe  loss  which  the  royal  treasury  would  sustain,  if  these  mines  were 
abawlonedy  having  rendered  the  mita  iudispensable,  and  it  is  con. 
ducted  with  all  possible  humanity. 

Latterly  metal  of  base  alloy  has  become  more  abundaut,  but  some. 
times  lumps  of  pure  gold  or  silver  are  found,  which  are  called  papasm 
Tbe  poor  also  occupy  themselves  in  lavaderos,  or  washing  the  sand 
of  the  rivers  and  rivulets,  iu  order  to  find  particles  of  the  precious 
metals.  In  tbe  metallurgy  quicksilver  i^  indispensable,  an  arroba, 
and  a  little  salt,  bemg  used  for  every  fifty  quintals  of  the  mineral. 
Tbe  booses  where  the  rock  or  stone  is  pounded  is  called  imgmdos,  a 
aamc  also  given  by  tbe  Spaniards  to  sugar-mills.  Those  of  Potosi 
are  magnificent  and  expensivcf  and  are  moved  by  water,  though  it 
be  scarce  and  occasion  many  disputes.  To  estimate  the  riches  of  the 
mine  or  pit,  if  a  certain  proportion  of  the  mineral  yield  ten  marks, 
it  is  esteemed  rich ;  if  eight  or  six,  middling ;  and  if  less,  poor ;  but  at 
Potod,  even  two  marks  are  advantageous  to  the  adventurer. 

Tbe  other  mines  are  little  permanent,  being  often  lout  in  water^ 
or  the  works  giving  way,  or  the  vein  fiiHiug,  or  the  miner  not  be- 
ing able  to  support  the  expences :  but  in  recompence  rich  and  new 
mines  are  daily  discovered.  They  are  all  found  in  the  chains  of 
mountaias,  commonly  in  dry  aiid  barren  spots,  and  sometimes  in  tbe 
sMes  of  tbe  noted  Queiradas,  or  astonishing  precipitous  breaks  iu  the 
ridges*  This  rule,  however  certain  in  the  viceroyalty  of  fiuenos 
Ayres,  is  contradicted  in  that  of  Lima,  where,  at  three  leagues  dis. 
tanoe  from  tbe  Pacific,  not  far  from  Tagna,  in  the  province  of  Africa, 
there  was  discovered  not  many  years  ago  the  fiimous  mine  of  Huan- 
tajaya,  in  a  sandy  plant  at  a  distance  from  the  mountains,  of  such 
exuberant  wealth  that  the  m^tal  is  cut  out  as  if  with  a  chissel ;  and  a 
large  specimen  of  virgin  silver  may  be  seen  in  the  royal  cabinet  of 
natural  history  at  Madrid.  This  new  mine  has  attracted  around  it 
a  eonsiderable  population,  though  there  be  neither  water  nor  pastu- 
lage  for  cattle,  nor  the  common  conveniencies  for  labour. 

Such  abundance  of  metals  is  produced  in  tbe  northern  parts  of  the 
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liceroyalt^  of  La  Plata,  that  in  the  mint  of  Potosi  there  sre  aiuiDallj 
coined  about  6,000,000  dollars ;  and  it  is  generally  supposed  that  the 
contraband  trade  is  inconsiderable,  as  the  remittances  to  Spain  are 
found  to  correspond  with  the  produce ;  and  he  adds,  that  all  the 
mines  of  the  viceroyalty  may  yield  about  l6,000,000  dollars  ;  but 
Ibis  account  muirt  be  compared  with  that  of  Hehus^  which  shall  be 
subjoined. 

Besides  gold  and  silver,  copper  is  found  at  Arbicoya,  near  Oruro* 
and  in  the  district  of  Lipes.  A  rich  mine  6f  tin  is  worked  «t  Giia. 
nuni  in  the  district  of  Paria ;  and  abundant  mines  of  lead  in  the  pro- 
vince of  Chichas  \ 

The  following  is  the  state  of  tlie  mines  in  the  new  vioeroyalty  of 
Buenos  Ayres,  as  reported  by  Helms. 


Ntnetof  Provinces.            < 

Gold. 

Silver. 

Copper 
Mines. 

Tin. 

Lead. 

Tucuroan 

2 

1 

^      2 

2 

Mendoia 

1 

Atacania 

2 

3 

1 

1 

PoTeo  }?""•« '^fP"***" 

2 

1 

1 
2 

1 

1 

X 

Carangas    •        .        • 

2 

1 

Pacajes  or  Berenguela 

1 

Chucuyoto 

2 

' 

Paucarcolla,  Town  Puno 

1 

Lampa       .        -        • 

2 

Montevideo         •        -  . 

1 

1 

Chicas  and  Tanja 

4 

5 

1 

Cochabamba 

1 

Sicasica     • 

2 

Laricaja     -        -       - 

4 

Oraasuyos 

4 

Azangaro  -        .        • 

3 

Carabaya 

2 

1 

Potosi       -        -        • 

1 

• 

Chayanta 

2 

3 

1 

1 

1 

Musque     .        .        • 

1 

Paria        -        -        - 

30 

1 
?7 

1 

1 

Total 

7 

2 

7 

•  The  Indians  who  woik  in  the  mines  commonly  chew  the  leaves  of  the  cocij 
(Erythroxilnm  Coca)  a  litte  plant  about  two  feet  high,  chiefly  culttvatad  in  U 
Pas,  and  yielding  three  harvests  a  year.  This  plant  so  much  invigorates  the 
Indiana  that  they  can  hear  almost  any  fiicigue ;  while,  according  to  Alcedo,  it 
bums  the  mouths  of  Earopeans.  In  New  Gianada,  H  is  called  ka$o,  and  tone- 
what  corresponds  with  the  betel  of  the  East  Indies. 
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Mbxigo  or  New  Spain.  Themines  of  this  doDiaio,  or  king* 
clom,  ts  it  is  called  by  the  Spanish  writers,  iiavt*  been  even  more 
cetcbmted  foj  thvir  riclies  Ibun  those  ot  La  Plata.  The  best  ac- 
count we  have  received  upon  this  subject  \«ili  be  tbuod  in  M.  Hum- 
bohlt's  Euai  Politiquet  of  which  we  shall  here  offer  somewhat  of 
an  aualjsis,  together  with  the  observatioaa  of  one  of  the  writers  in 
tbe  Edinburgh  Review. 

It  will  surprise  the  generality  of  our  readers^  to  be  told  that  the 
ailver  mines  of  New  Spain,  the  most  productive  of  any  that  have 
been  ever  known,  are  remarkable  for  the  poverty  of  the '  n^iueral 
Ihey  coiitaiu.  A  quintal,  or  l600  ounces  of  silver  ore,  affords,  at 
a  medium^  not  more  than  3  or  4  ounces  of  pure  silver.  The  same 
quantity  of  mineral,  in  the  silver  muies  of  Marienberg,  in  Saxony» 
yields  from  10  to  15  ounces.  It  is  not,  tlierefore,  the  riclmesi 
of  the  ore,  but  its  abundance,  and  the  facility  of  woVkmg  if, 
which  render  the  mines  of  New  Spain  so  much  superior  to  those 
of  Europe. 

Tlie  fact  of  the  small  number  of  persons  employed  in  the  labour 
of  the  mines,  is  not  le»s  contrary  to  the  commonly  recei%'ed  opi» 
aions  on  this  subject.  The  mines  of  Quanaxuato,  infinitely  richer 
than  those  of  Potosi  ever  were,  afforded,  from  1796  to  1803,  uear 
forty  millions  of  dollars  in  gold  and  silver,  or  very  near  five  millions 
of  dollars  annually;  that  is,  somewhat  le^s  than  one*fourth  of  the 
whole  quantity  of  gold  and  silver  from  New  Sudio ;  yet  these  mines, 
productive  as  they  were,  did  not  employ  more  than  5000  workmen 
of  every  description.  The  labour  of  the  mines  is  perfectly  free  m 
JdeuGO ;  and  no  species  of  labour  is  so  well  paid.  A  miner  earns 
from  25  to  30  francs  a  week ;  that  is,  from  5  to  5^  dollars;  while 
the  wages  of  the  common  labourer,  are  not  more  than  a  dollar  and 
a  half.  The  tenateros,  or  persons  who  carry  the  ore  on  their  backs 
Irom  the  ph^e  where  it  is  dug  out  of  the  mine,  to  the  place  where 
it  is  collected  in  heaps,  receive  6  francs  for  a  day's  work  of  six 
hours.  No  slaves,  criminals,  or  forced  labourers,  are  ever  em. 
ployed  in  the  Mexican  mines. 

Mr.  Humboldt,  who  is  well  acquainted  with  the  mines  of  Ger« 
many,  points  out  many  defects  and  imperfections  in  those  of  New 
Spain.  One  of  the  most  obvious  is  the  clumsy,  imperfect,  and 
expensive  mode  of  clearing  them  from  water  i  in  consequence  of 
whichj  some  of  the  richest  mines  have  been  overflowed  and  abari- 
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doiied.  Another  great  defect  it  the  want  of  arrangement  in  the 
disposition  of  the  galleries,  and  absence  of  lateral  commnnica* 
taonsy  which  add  to  the  uncertainty,  and  increase  prodigioudy  the 
expense  of  working  the  mines.  No  phm  of  the  galleries  is  formed, 
and  no  contrivance  ^sed  for  abrdging  lab^nir,  and  iacthtating  the 
transport  of  materials.  When  new  works  are  undertaken,  they  are 
often  begun  without  due^consideration*  and  always  conducted  on  a 
scale  too  laige  and  too  expensive- 

More  than  three  fourths  of  the  silver  obtained  from  America  b 
extracted  from  the  ore  by  means  of  quicksilver.  The  loss  of  quick* 
silver  in  this  operation  is  immense*  The  quantity  consumed  in  New 
Spain  alone  is  about  16,000  quintals  a  year;  and  in  the  whole  of 
America,  about  25,000  quintals  are  annually  expended,  the  cost  of 
which,  in  the  colonies,  Mr.  Humboldt  estimates  at  6»300,Q0O  livrei. 
The  greater  part  of  thb  quicksilver  has  been  furnished  of  iate  yean 
by  the  mine  of  .Almaden  in  Spaui,  and  the  residue  was  obtained 
from  Istria  in  Caniiola*  In  1802,  Almaden  alone  supplied  more 
than  20,000  quintals.  Huencavelica  in  Peru,  which  in  the  sixleenth 
century  afforded  for  some  yean  more  than  lOyOOO  quintals  of  quick* 
stiver  a  year,  does  not  yield  at  present  quite  4000.  Such  be> 
fng  the  case,  it  comes  to  be  a  question  of  ni6nite  importance  to 
America,  how  its  mines  are  to  be  provided  with  quicksilver,  if  the 
supply  from  Spain  and  Germany  should  be  cut  off.  HumboMt 
seems  to  be  of  opinion,  that  there  are  mines  of  cinnabar  in  Ammca 
suflkient  for  the  purpose.  He  enumerates  several  in  New  Span 
and  New  Grenada,  as  well  as  in  Peru  ;  but,  till  they  are  woifced  or 
examined  with  greater  care  than  they  have  been  hitherto,  it  is  im* 
possible  to  judge  what  quantity  of  mercury  they  are  capable  of 
yielding.  It  is  the  supply  of  mercury  that  determines  the  prodac- 
tiveness  of  the  siver  mines;  for  such  is  the  abundance  of  tbe  ore^ 
both  jn  Mexico  and  Peru,  that  the  only  limit  to  the  quantity  of 
silver  obtained  from  those  kingdoms,  is  the  want  of  mercury  for 
amalgamation.  The  sale  of  quicksilver  in  the  Spanish  colonies  has 
been  hitherto  a  royal  monopoly ;  and  the  distribution  of  it  among 
the  minen  a  source  of  influence,  and  possibly  of  profit,  to  tbe  ser- 
vants of  the  Crown.  Galvex,  to  whom  America  u  indebted  for  the 
system  of  free  trade,  reduced  tlie  price  of  quicksilver  from  82  to 
41  dollars  the  quintal,  and  thereby  contributed  most  essentially  to 
the  subsequent  prosperity  and  increase  of  the  mines. 
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After  cooclttdiog  bis  accouat  of  the  mioes  of  New  Sp^,  Mr« 
Honiboldt  gives  a  general  view  of  the  mineral  rirhes  of  the  other 
provinces  of  America'  In  Peru»  silver  ore  exists  in  as  great  abun* 
dailce  as  in  Mexico,  The  mines  of  LAuricocha  might  be  made  aa 
l^oductive  as  those  of  Guanaxuato.  But  tlie  art  of  mining,  and 
the  methods  of  separating  the  silver  from  its  ore,  are  still  more  de« 
fective  in  Peru  than  they  are  in  New  Spain.  Potosi  is  the  principal 
mine  m  the  vicerojralty  of  Buenos  Ayres.  Chili  furnishes  a  small 
qnaotity  of  silver,  and  a  large  portion  of  gold.  New  Grenada  and 
Brasil  afford  gold  only. 

The  following  table  of  the  annual  produce  of  the  Spanbh  mines 
is  calculated  from  the  amount  of  the  royal  duties,  and  b  therefore 
ctmsiderably  nnder  the  truth.  The  gold  is  valued  at  145  -^  dollars, 
•od  the  silver  at  9  j^  dollars  the  Spanish  mark. 


Name  of  the  Provinces. 


Pate  gold,   I  Ptore  Sihrer, 
Spanish  Marks.  SpanlsbMarin. 


New  Spain , 

Fkru , 

Chill , 

Buenos  Ayres,  •  •  • , 

New  Grenada*., , 

Total 


2»250,()00 

51d,0M 

29,700 

414,000 

very  littU 


40,600      3,206,700 


Value  of  both 

indollan. 


22,170,740 
5,317,988 
1,737,380 
4,212,404 
2,624»760 


36,063,272 


To  this  sum  Mr*  Humboldt  adds  above  three  millions  of  dollars 
for  contraband,  and  somewhat  less  than  four  and  a  half  millions  for 
the  gold  of  Brazil.  We  have  no  means  of  judging  how  far  be  is 
correct  in  the  allowance  which  he  makes  for  contraband.  But  we 
strongly  suspect,  that  his  estimate  of  tlie  quantity  of  gold  from 
Braail  (taken  from  the  work  of  Correa  de  Serra),  is  greatly  exag* 
gerated.  Instead  of  89,900  Spanish  marks  of  gold,  the  quantity 
which  he  assigns  to  that  colony,  the  best  authorities  state,  that, 
sixteen  years  ago,  Brazil  did  not  furnish  20,000  marks  annually ; 
and  that,  for  many  ^ears  preceding,  the  supply  from  it  had  been 
diminishing  every  year.  With  this  remark,  we  lay  before  our 
readers  Mr.  Humboldt's  table. 
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Namcf  of  the  Provincw. 


New  Spain 

yen\ 

Chili 

Hiienus  Ay  res , 

New  G  rciiada , 

Biuzil 

Total 


Parr  Gold. 
Spaiiiih  Maiks 


7,000 

3,400 
12,212 

2,200 
20,505 
29.900 


76,217 


Purr  Silver.  iValuc  of  bntk 


Spani&liMarks.    in  Dolkis. 


2,388,220 
61 1,0  (K) 
29,700 
4S  1,830  i 


23,000,000 
6,240,000 
2,060,000 

4,850,000 
2,9iyO,()00 

4,3(X>,00() 


3,460,840  |43,5CO,000 


According  to  this  table,  tbe  quantity  of  gold  anuually  furnisiifd 
b>  America  is,  to  the  quantity  of  silver  aanuallv  furnished  by  tlic 
bame,  as  1  to  46;  aud  tbe  tutul  aiuount  of  both,  iu  Engliih  money, 
(valuiii;;  the  dollar  at  4g.  4^d.)  is  9,515,6251. 

Mr. Huiiilioldt  proceeds  next  to  inquire  what  has  been  the  total 
quantity  of  the  precious  metals  obtained  from  America  since  the  first 
discovery  of  that  continent :  and,  after  a  long  discussion  of  the 
different  opinions  and  conjectures  on  the  subject,  he  concludes^  that, 
from  1492  10  1803,  the  quantity  of  gold  and  silver  extracted  from 
the  American  mines  has  been  equal  iu  value  to  5,706,700,000  dul- 
krs.  Of  this  immense  sum,  he  estimates  tlie  portion  brought  into 
Europe,  including  the  booty  made  by  the  conquerors  of  America, 
at  5/44.5,000,000  dollars,  which  gives  an  average  of  17^  millions  a 
year.  But  this  importation  is  far  from  having  been  constant  or  uni- 
form, though,  00  the  whole,  it  has  tieen  always  progressive.  The 
folloiting  table  shows  the  amount  of  it 'at  different  periods,  accord- 
ing to  the  cnquiri&t  and  conclusions  of  Mr.  Humboldt. 


Period  ft. 

Annual  importation  in  Dollari, 

1. 

from     1452  to  1500 

250,000 

2. 

—      1500  to  1545* 

3,000,000 

3. 

—      1545  to  1600 

11,000.000 

4. 

.«      1000  to  1700 

16,000,000 

5. 

—       1700  lo  1750 

22,500,000 

6. 

—      1750  to  1803 

35,300,000 

Tbe  fir^t  period  was  that  of  exchange  with  the  natives,  or  of  mere 
rapine.  The  second  was  distinguished  by  tbe  conquest  and  plunder 
of  Mexico,  Peru,  and  New  Grenada,  and  by  the  opening  of  tbe  first 
mines.    The  third  began  with  tbe  discovery  of  the  rich  mines  of  Po- 
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tosi;  aod  in  the  course  of  it  tlie  conqi|,eat  of  ChiK  was  completed,  ami 
Yarious  mines  opened  in  New  Spain.  It  w4s  during  tliis  fieriod  that 
tlie  great  rise  of  prices,  in  consequence  of  tbe  discovery  of  America, 
look  place  througbout  Europe ;  and  it  is  worth,  remarking,  that 
this  effect  of  the  great  introduction  of  gold  and  silver  from  Ame- 
rica, was  felt  in  the  little  island  of  Majorca  about  the  same  time 
that  it  was  experienced  in  £ugland»  that  is»  about  1575.  At  the 
rnromencement  of  the  fourth  period,  tbe  mines  of  Potosi  began  to 
be  exhausted ;  but  those  of  Lauricocba  were  di^ovcred«  and  the 
produce  of  NewS|>aiu  rose  from  two  millions  to  five  millions  of  dol- 
lars annually:  tbe  fifth  period  begins  with  the  discovery  of  goKl  in 
Brazil :  and  the  sixth  is  distinguislied  by  the  prodigious  increase  of  the 
mines  of  New  Spain,  while  those  of  every  othiT  part  of  America*  except 
Braxilt  have  also  been  improving.  Tbe  average  of  the  last  period 
would  have  been  much  higher,  if  Mr.  Humboldt,  instead  of  taking 
the  middle  of  the  century,  had  choseo  for  its  commencement  the 
year  \77'^9  when  the  great  increase  first  took  |yiace  in  the  mines  of 
New  Spain.  Of  this,  we  may  be  convinced  by  the  mere  inspection 
of  his  own  tables*;  from  which  it  appears,  that  the  avenge  of  the 
annual  produce  of  the  mines  of  New  Spain,  from  1750  to  1799, 
was  16,566,909  dollars ;  while  the  average  produce  of  the  same, 
from  1771  to  1803«  was  19>688,940. 

We  will  close  this  account  with  the  following  statement  of  M. 
Helms,  of  the  whole  coinage  in  Spanish  America,  from  the  firH  day 
of  January,  to  the  last  day  of  December,  179O,  taken  from  the  olfi- 
cial  register. 

In  Gold.  In  Silver*  Toul. 

At  Mexko,  .  628^044  piast.  ]  7,435,644  piast.  1 8,063,C8S  piast. 
At  Lima,  821,168  4,341,071  5,162.239 

At  Potosi,  299.846  3,983,176  4,283,02? 

At  Santiago,  Chili,  721,754  146,132  86;,88^ 

Total     2,470,812  25,906,0^3  28,376,835 

To  account  (or  the  great  difference  of  produce  between  the  mines 
of  Mexico,  and  thcs^  of  Peru,  Chili,  and  Buenos  Ayres,  Mr.  Helms 
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alleges  the  foUowiugredsons:  I.  Because  the  kingdom  of  Mexico  ii 
much  more  populous  than  au^  other  of  the  American  provinces. 
2*  It  is  scarcely  half  the  distance  from  the  mother  country,  whence 
it  is  enabled  the  better  to  enforce  obedience  to  the  laws  and  regu. 
lations,  habits  of  imlutttiy^  go<jd  police^  and  economy.  S.  The 
want  of  f oyal  and  private  banks  in  Peru,  where  every  thing  is  stiB 
in  its  primitive  chaotic  state.  Ahd»  lastly,  on  account  of  the  great 
encouragement  which  the  industrious  miner  readfly  obtains  in  every 
commercial  house  of  Mexico.  If.  concludes  Helms,  the  prormces  of 
Peru,  Chili,  and  Buenos  Ayree,  were  in  a  similar  sitnation  at  that  of 
Mexico,  there  is  no  doubt,  that  in  Peru  alone,  on  account  of  its  in. 
comparably  richer,  and  more  numerous  gold  and  silver  mines,  foor 
times  the  quantity  of  these  noble  metals  might  be  obtained,  and 
perhaps  a  stilf  greater  proportion,  than  what  Mexico  affords  at 
present. 

[Heimt.  Humboldt.  Edin.*Rev.  Pinkerton.] 

3.  Poriugueie  Dominions. 

The  mines  of  Brazil  are  by  name,  at  least,  well  known  to  every 
one :  and  they  have  of  htte  years  been  best  described  by  M«  Bon* 
gainville,  and  Mr.  Mawe.  The  account  we  shall  here  offer,  shall  be 
drawn  up  from  the  remarks  of  both  tliese  writers. 

Rio  Janeiro,  observes  Bougainville,  is  the  staple  and  principal  out- 
let of  the  riches  of  Brazil.  The  mines  called  General,  are  the  nearest 
to  the  eity ,  at  the  distance  of  about  seventy»five  leagues.  They  yield 
to  (he  king,  every  year,  for  his  right  of  fifths,  at  least  a  hundred 
and  twelve  arrobas  of  gold;  in  1763  they  yielded  a  hundred  and 
nineteen.  Under  the  captaincy  of  the  General  Mines,  are  compre- 
hended those  of  Rio  do  Morte,  of  Sahara,  and  of  Seno^frio*  Hie 
last,  besides  gold,  produces  all  the  diamonds  that  come  firom  BraxiL 
They  are  found  at  the  bottom  of  a  river,  of  which  they  turn  Hie 
course,  in  order  to  separate  from  the  pebbles  in  its  bed^  the  dia> 
monds,  topazes,  chrysolites,  and  other  stones  of  inferior  quality. 

Of  all  these  stones,  the  diamonds  alone  are  contraband :  they  be- 
long to  the  undertakers,  who  are  obliged  to  give  an  exact  accoimt  of 
the  diamond<»  found,  and  to  place  them  in  the  bands  of  the  intendant 
appointed  by  the  king  for  this  purpose,  who  deposits  them  imme- 
diately in  a  casket  encircled  with  iron  and  shut  with  three  locb 
He  has  one  of  the  keys,  the  viceroy  another,  and  the  assayer  of  the 
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rojsl  tmaury  the  thifd.  Thb  casket  is  endosed  id  a  second,  sealed 
by  the  three  persons  above-mentionedy  and  which  contains  the  three 
kejs  of  the  6r8t.  The  viceroy  has  not  the  power  of  visiting  its 
eoQteots.  He  only  consigns  the  whole  to  a  third  strong  cofier, 
which  he  sends  to  Lisbon*  after  havmg  set  his  seal  on  the  lock. 
Tbey  are  opened  in  the  presence  of  the  king,  who  chooses  what  dia. 
moods  he  pleases,  and  pays  the  price  to  the  undertakers  at  the  rate 
fixed  by  their  agreement. 

The  undertakers  pay  to  his  most  faithful  m^esty,  the  value  of  a 
piastre  Spanish  money,  each  day,  for  every  slave  employed  in  searching 
for  diamonds ;  and  the  number  of  these  slaves  may  amount  to  eight 
hundred.   Of  all  kinds  of  contraband  trade  that  of  diamonds  is  the 
most  severely  punished.     If  the  offender  be  poor,  it  costs  him  his 
life;  it  he  has  wealth  sufiicient  to  satisfy  the  law,  besides  the  confis- 
cation of  the  diamonds,  he  is  condemned  to  pay  twice  their  value,  to 
one  year*s  imprisonment,  and  is  afterwards  banished  for  life  to  the 
coast  of  Afirica*    Notwithstanding  this  severity,  there  is  a  great  con- 
tiabnod  of  diamonds,  even  of  the  most  beautiful,  the  hope  and  ease 
of  concealing  tliem  being  increased  by  the  small  sice  of  the  treasure. 
The  gold  drawn  from  the  mines  cannot  be  carried  to  Rio  Janeiro, 
without  being  first  brought  to  the  smelting  houses  established  in  each 
district,  where  the  right  of  the  crown  is  received.  What  appertains  to 
private  persons  is  .remitted  in  bars,  with  their  weight,  number,  and  an 
impression  of  the  royal  arms.    All  this  gold  is  assayed  by  a  person 
appointed  for  this  purpose,  and  on  each  bar  is  imprinted  the  standard 
of  the  gold,  so  that  afterwards  in  the  coinage  the  operation  neces- 
sary to  estimate  their  due  standard  may  be  easily  performed. 

These  bars  belonging  to  individuals  are  registertti  in  the  fiictory  of 
La  Praybuna,  thirty  leagn^  from  Rio  Janeiro.  In  this  station  are  a 
captain,  lieutenant,  and  fifty  men:  here  is  paid  the  right  of  fifths; 
and  iMsides  a  toll  of  a  real  and  a  half  per  head  on  men,  cattle,  and 
beasts  of  burden*  Half  of  the  product  of  this  duty  t>elongs  to  the 
king,  and  the  other  half  is  divided  between  the  detachment  accord* 
ing  to  rank.  As  it  is  impossible  to  return  from  the  mines  without 
pasflog  by  this  office^  all  persons  are  there  stopped,  and  searched 
with  the  greatest  severity. 

IndividHals  are  afterwards  obliged  to  «arry  all  the  gold  ui  biM^, 
which  beloqgs  to  them,  to  the  mint  of  Rio  Janeiro,  where  the  value  is 
given  in  coin»  oomnonly  in  half  donbloons,  each  worth  eight  Spanish 
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dollars.  Upon  each  of  these  half  doubloons  the  kmg  gains  a  dollar 
by  the  alloy  and  the  right  of  coinage.  The  mint  of  Rio  Janeiro  h 
one  of  the  most  ixrautiful  wliicb  exisi ;  it  is  furnished  with  every 
convenience  to  work  with  the  greatest  celerity.  A^  the  gold  arrives 
from  the  mines  at  the  same  time  that  tiie  fleets  arrive  from  Portugal, 
it  is  necessary  to  accelerate  the  work  of  the  oiiot|  and  the  coinage 
proceeds  with  surprising  quickness. 

The  arrival  of  these  fleets  renders  the  commerce  of  Rio  Janeiro 
very  flourishing,  but  chiefly  that  of  the  Lisbon  fleet.  That  of  Porto 
is  only  laden  with  wines,  brandy^  vinegars,  provisions,  and  coane 
doths,  manufiictured  in  that  city  or  its  environs.  Soon  aAer  the  ar- 
rival of  the  fleets,  all  the  merchandise  brought  is  taken  fo  the  cus- 
tom-house, where  it  pays  ten  per  cent,  to  tiie  king.  It  is  lo  be 
observed  that  at  present,  the  communication  of  the  colony  of  St. 
Sacramento  with  Buenos  Ay  res  being  severely  prohibited,  the«e 
rights  must  experience  a  considerable  diminution  *.  Almost  all  the 
most  precious  articles  were  sent  from  Rio  Janeiro  to  the  col<my  of 
Sacramcjito,  whence  thry  were  $mn<^g1ed  by  Buenos  Ay  res  into  Chiii 
and  Peru;  and  this  fraudulent  commerce  was  worth  every  year  to 
the  Portuguese  more  than  a  million  and  a  half  of  dollars,  in  a  word, 
the  mines  of  Brazil  produce  no  silver;  all  that  the  Portuguese  pos* 
sess  is  acquired  by  this  contraband  trade.  The  negro  trade  was  also 
an  immense  object  to  them.  It  is  impossible  to  compute  the  loss 
occasioned  by  the  alipost  entire  suppression  of  this  branch  of  contra- 
band  trade.  It  occupied  alone  at  the  least  thirty  vessels  in  tlie 
coasting  trade  from  Brazil  to  La  Plata. 

Beside  the  ancient  right  often  percent,  paid  to  the  ro'val  custom- 
house, there  is  another  of  two  and  a  half  per  cent,  imposed  under 
the  title  of  free  gifV,  since  the  disaster  at  Lisbon  iu  1755.  fti^ 
paid  immediately  on  leaving  tlie  custoniJiouse,  whereas  a  delay  of 
six  months  is  granted  for  the  tenth,  on  giving  good  security. 

The  mines  of  St.  Paolo  and  Parnagna  yield  to  the  king  fonr  ar* 
robas  for  the  Hfths  every  year.  The  most  distant  mines  as  those  of 
Pracaton  and  Qufaba  (Cuyaba),  depend  on  the  captaincy  of  Mato- 
grosoi  The  fifth  of  the  above  mines  is  not  received  at  Rio  Janeiro, 
but  that  of  the  miues  of  Goya.s  is  deducted.  This  captaincy  also 
possesses  diamond  mines  which  are  forbidden  to  be  worked. 

•  The  coloDj  of  St.  Sacrameoto  has  since  beeo  dcstiojed. 
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Hie  whole  of  the  expeoce  of  Uie  Kbg  of  Portugal  at  Rio  Jaoeiro. 
for  the  payment  of  the  troops  and  cnril  officers,  aod  for  the  charges 
of  the  niinesy  and  tbe^maintenancejof  the  public .huildings,  the  oa- 
reeaiog  of  vessels,  amouuts  to  about  six  hundred  thousaud  dolhirs. 
The  ex|>eoces  of  building  sliips  of  the  line  and  frigates  there  sta- 
tioned are  not  included* 

Recapitulation^  and  the  amount  of  the  average  of  different 

objects  of  *roifal  revenue. 

Dollars. 

A  hundred  and  fift^  arrobas  of  gold,  the  average  pro- 
duced by  the  royal  fiQhs,  are  in  Spanbh  money  1,125,000 
The  duty  on  diamonds  -  -  240,000 
Tbe  duty  on  coinage  •  •  400,000 
Ten  per  cent,  from  the  custom-)iouse  •  350,000 
Two  and  a  half  per  cent,  of  free  gift  -  87>000 
Right  of  toll,  sale  of  employments,  offices,  and  generally 

all  the  profits  of  the  mines           -               -  l^!^,000 
Doty  on  slaves                 .               •               .  110,000 
Duty  on  fish-oil^  salt,  soap,  and  the  tenth  on  the  provi- 
sions of  the  country        .                •               .  130,000 

ToUl        9,667*000 


From  which,  deductiog  the  above  espences,  it  will  be  seen  that 
Hie  King  of  Portugal  draws  from  Rio  Janeiro^  a  re  venue,  eaceediog 
ten  millions  of  French  livrer*. 

An  eminent  Portiigoese  mineralogist,  d'Andrada,  has  published  an 
ioteresHog  memoir  on  tbe  (U&monds  of  Brazil  f.  He  observes  that 
Brazil  borders  on  the  W.  on  desarts  and  forests  held  by  savages, 
while  in  tbe  interior  there  are  great  chains  of  mountafais,  mingled 
with  superb  valliea  aod  laife  fertile  plains.  Numerous  rivers  inter- 
sect wide  forests  of  valuable  timber.  Biazil,  says  d'Andrada^  is 
divided  into  four  mineral  comarca*  or  districts^  which  proceeding 
from  &  to  N.  are,  .1.  Su  Joao  del  Rey.  3.  Villa  Rica.  3.  Sahara. 
4.  Serro  do  Frio,  or  the  Cold  Mountains,  which  last  not  only  pro- 


•«M 


*  4i0,0aef. 

t  In  the  first  part,  the  only  one  Mrerpiibltshed;  of  the  Jdes  4t  U  SotUOt 
^BUL  Nmi.  lb  p«fif^  Filis,  17^,  folio, 
▼OL,I|,  X 
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ducc  diainouds,  but  arc  also  very  rich  in  mines  of  iron,  anlimonT, 
cine,  tin,  silver,  and  gold.  Hie  Paulists,  or  people  of  the  govern, 
ment  of  St.  Vincent,  contributed  greatly  to  the  discovery  of  the  in- 
'  tenor,  always  going  armed  to  defend  themselves  against  the  savages. 
Antonio  Soary,  a  Paulist,  vras  the  first  who  visited  Serro  do  Frio 
The  mines  of  gold  were  first  disclosed  ;  but  diamonds  were  af^er. 
wards  discovered  in  the  Riacho  Fundo,  and  next  in  Rio  da  Peixe. 
The  diamonds  are  supposed  originally  to  tfxist  in  the  momatains,  bat 
they  are  more  easily  found  in  a  bed  under  the  vegetable  earthy 
disseminated  and  attached  to  a  gangart  more  or  less  fermgioous 
,aod  compact.  The  diamond  mines  are  farmed  to  individuals;  and 
the  negroes  employed  may  amount  to  seven  or  eight  thousand.  He 
adds,  that  diamonds  are  often  found  in  the  soil  of  the  mountains,  in 
beds  of  ferruginous  sand  and  pebbles,  forming  an  ochraceous  pod- 
ding stone,  of  tlie  decomposition  of  emery,  and  what  is  calledbo^  j 
iron  ore.  Tliis  pudding  stone  is  termed  caschaio  ;  and  undeneath 
there  is  a  schistus,  somewhat  arenaceous,  and  sometimes  indurated 
ore  of  iron.  In  the  caschaio  is  also  found  gold  in  grains.  It  will 
readily  occur  to  the  reader^  that  the  diamonds  of  Hindostan  are  also 
found  in  ferruginous  sand.  Iron  also  accompanies  gold,  and  most 
other  metals,  so  that  a  theorist  might  argue,  that  they  are  all  modi- 
fications of  iron.  It  is  also  remarkable  that  most  of  the  metab  are 
generally  found  together  in  the  same  mine.  'D^Andrada  adds  that 
diamonds  have  also  been  found  in  other  provinces  of  Brazil,  as 
Cuyaba,  and  St.  Paul ;  but  prombing  no  superior  advantages  the 
mines  have  not  been  explored. 

This  is  the  most  authentic  information  which  has  appeared  con- 
cerning the  mines  of  Brazil.  They  are  situated  in.the  moantains 
which  give  source  to  many  streams  that  flow  north  and  south*  into 
the  river  Tocantin,  on  one  side,  and  the  Parana  on  the  other,  but 
there  are  mines  of  gold  as  iai*  inland  as  the  river  Cuyaba,  whicfa  flows 
into  the  Paraguay,  and  even  near  the  river  Itenas  *•  Hie  diamond 
mines  are  near  the  little  river  of  Milhoverde^  not  far  from  Villa 

1^"  III  !■  .  ■      ■      I      ■      I  —    ■     I  I »■■■■■  III  ■  ■     II      ■  I        M 

*  Others  are  near  the  river  Pieze,  and  Saguitinhonhm,  the  Riacho-Faadb,  tad 
Guarapara  in  St. Paul's.   MS.  Inf. 
Coleti  gives  the  following  list  of  tha  min-i  of  Biaiil; 

Cuyaba,   1  iamvndi^ 
Gcraes,  Qold, 
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Nova  do  Principe,  io  the.  province  of  Serro  do  Frio,  S«  lat.  accordiug 
toLaCniz  17«,  about  long.  44«  W.  from  London..  Thig  lingular 
aubstaoce  is  not  certainly  known  to  be  produced  in  any  other  part 
of  the  world,  except  Hindoatan,  and  chiefly  about  the  same  lati. 
tade,  17^  N. ;  but  the  diamonds  of  Brazil  are  not  of  so  fine  a  water* 
being  often  of  a  brownish  obscure  hue.  The  river  of  St.  Francisco 
is  remarkable  for  passing  a  considerable  way  uuder-grouod,  after  it 
bas  attained  a  great  size  *. 

In  Mr.  Mawe's  *'  Travels  into  the  Interior  of  Brazil,**  we  meet 
with  much  curious  and  some  entertaining  information  on  the  same 
subject* 

Ou  his  return  to  Rio  Janeiro  from  a  iruitless  search  after  a  re* 


Mato-|nrotso,  Qold, 
Picaru,  Silter, 

In  tfaecuriooi  catalogue  of  the  minerali  belonging  to  Davila,  a  gentleman  of 
Tteni,  Paris,  1707»  3  volt.  Svo.  there  is,  ii.  100,  red  amianthus  from  the  mines 
ei  Braail,  marked  as  extremely  rare:  and,  ii.  900,  little  black  garnets  from  the 
mines  of  Bnuil,  where  they  often  appear  six  feet  above  the  diamonds.  There 
is  also,  p.  37  S,  diamond  of  Golconda  in  a  gangart  of  iron  ore,  with  little  grains 
of  quartz. 

•  Adams  in  Ulloa,  English  translation,  ii.  390. 

Mr.  LJndley's  Narrative,  1803,  presents  some  notice  of  this  country,  which, 
dioogb  not  immediately  connected  with  the  subject  before  us,  we  shall  quote  as 
intqesiing.  He  assures  us,  p.  104,  that  the  bitter  or  Seville  orange,  is  a  native  of 
America,  whence  it  was  carried  loSeville.  There  are  great  unwrougbt  mines  of  nitre 
to  W.  S.  W.  of  Bahia.  He  saysi  p  109«  that  no  vessel  ought  to  approach  the  coast 
on  the  S.  of  Bahia,  within  half  a  degree,  as  all  our  charts  are  veiy  defective  in  that 
pan.  The  rainy  season,  p.  i73,  sets  in  about  the  middle  of  April ;  and  the  winter 
k  commonly  as  mild  as  in  European  September.  The  American  camels,  glama, 
ficnna,  Ac.  are  totally  unknown  in  Brazil,  and  even  in  Paraguay,  as  would  ap- 
pcmr  ftom  the  work  of  Azara,  who  has  omitted  them.  Our  author  says,  that  the 
captaincy  of  Porto  Seguro  extends  on  the  N.  to  the  Rio  Grande,  where  it  meets 
the  captaincy  of  Uheos,  or  of  the  Seaholms  But  these  Hios  Grandes  create 
great  contusion  in  Spanish  and  Portuguese  geography,  the  name  Great  River  sig- 
ai^g  nothing.  This  Rio  Giandc,  and  the  adjoining  I  ativa,  supply  excellent 
timber  for  the  royal  docks,  one  kind  rcsemb'inK  the  teak  of  India,  while  Brazil 
irood,  logwood,  mahogany,  rose  wood,  and  others  aKo  abound,  Thi«  Rio 
Giande  has  not  been  explored,  hot  is  supposed  to  rise  beyond  the  mines  of  Pe- 
tangni,  in  the  Serro  do  Fno,  and  is  laavigable  for  a  great  space.  The  Portuguese 
settlements  seldom  extend  more  than  ten  leagues  inland.  Captain  Lindley  has 
given,  p.  sas,  a  table  of  longitudes  and  latitudes  ua  the  coast  of  Bnzilj  talsrn 
from  fcocDt  Buu»vicript  Portuguese  charts. 
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ported  silver  mine  at  Caota  de  Gallo,  lie  was  coosvlted  by  the  prime 
minister  apon  the  following  afiair. 

*  A  free  n^^  of  Villa  do  Principe,  about  nine  bniidred  miles  dts. 
tant,  bad  the  assurance  to  write  a  letter  to  the  Prince  Regent,  an- 
nouncing that  he  possessed  an  amazingly  large  diamond,  which  he 
bad  received  from  a  deceased  friend  some  years  ago,  ami  which  he 
begged  he  might  have  the  honor  to  present  to  his  Royal  Hyghness 
in  person.    As  the  magnitude  which  this  poor  fellow  ascribe<1  to  his 
diamond  was  such  as  to  raise  imagination  to  its  highest  pitch,  an 
order  was  immediately  dispatched  to  the  commander  of  Villa  do 
Principe,  to  send  him  forthwith  to  Rio  de  Janeiro ;  he  was  aceomoio- 
dated  with  a  conveyance,  and  escorted  by  two  soldiers.  As  he  pa95ed 
along  the  road,  all  who  h^d  heard  the  report  bailed  him  as  alreacf} 
honoured  with  a  cross  of  the  order  of  St.  Bento,  and  as  sure  of  being 
rewarded  with  the  pay  of  a  general  of  brigade.    The  soldiers  al«>o 
anticipated  great  promotion  i   and  all  persons  envied  the  fortunate 
Begro,    At  lengthy  after  a  jommey  which  occupied  about  twentv* 
eight  days,  he  arrived  at  the  capital,  and  was  straiglitway  conve\rt} 
to  the  palace.    His  happiness  was  now  about  to  be  consummated ; 
in  a  few  moments  the  hopes  which  be  had  for  so  many  years  indulged 
would  be  realised ;  and  he  should  be  exalted  from  a  low  and  obscure 
condition  to  a  state  of  affluence  and  distinction :   Such  no  doubt 
were  the  thoughts  which  agitated  him  during  the  moments  of  sus- 
pense.   At  length  he  was  admitted  into  the  presence ;  he  threw  him- 
self  at  the  Prince's  feet,  and  delivered  his  wonderful  gem ;  iiis 
llighDCss  was  astonished  at  its  magnitude ;  a  pause  ensued  ;  the  at. 
tendants  waited  to  hear  the  Prince's  opinion,  and  what  lie  said  thej 
seconded.    A  round  dhimond,  nearly  a  pound  in  weight,  filled  them 
all  with  wonder ;  some  ready  calculators  reckoned  the  miflions  it  was 
worth ;  others  found  it  difficult  to  numerate  the  sum  at  which  it 
would  be  valued,  but  the  general  opinion  of  his  Highness*s  servants 
was,  that  the  treasury  was  many  millions  of  crowns  the  ridier.    The 
noise  which  this  occurrence  created  among  the  higher  circles  mav 
be  easily  conceived ;  the  general  topic  of  remark  and  wonder  \vi5 
the  negro's  oSering.    It  was  shewn  to  the  mbisters,  among  wLoni 
an  apprehension,  and  even  a  doubt,  was  expressed,  that  a  substance 
so  large  and  round  might  not  prove  a  real  dianmnd ;  tfaoy  how. 
ever,  sent  it  to  the  treasury  under  a  guard,  and  it  was  odgcd  in  tlu 
deposite  of  the  jeweUroom., 
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'  On  the  next  d«y»  the  Condi  de  Linhftres  aeot.  for  me,  and  related 
all  the  circuDistaoces  %vbich  had  come  to  his  knowledge  respecting 
this  famous  jewels  adding^  in  a  low  tone  of  voice»  that  he  bad  hu 
doiihts  about  its  proving  a  genuine  diamond.  His  excellency  di- 
rected DM  to  attend  at  hb  oliice  iu  a  few  hours,  when  letters  from 
hiaiaelf  and  the  other  ministers  of  the  Treasury  should  be  given  me, 
for  permission  to  see  this  invaluable  gem,  in  order  to  determme  what 
it  really  was.  Readily  accepliiig  a  charge  of  so  interesting  a  nature^ 
I  prepared  myself,  and  attended  at  the  hour  appointed^  when  1  re* 
ceived  the  letters,  which  I  presented  at  the  Treasury  to  an  officer 
iu  waiting.  I  was  led  through  several  apartments  in  which  much 
business  seemed  to  be  transacting,  to  the  grand  chamber,  where  pre- 
sided the  treasurer,  attended  by  his  secretaries.  Having  my  letters 
ID  bis  hand,  he  entered  into  some^convenation  with  me  relative  to 
the  subject ;  I  was  then  sliewn  through  other  grand  apartments  hung 
with  scarlet  and  gold,  and  ornamented  with  figures  as  large  as  life, 
^presenting  justice  holding  the  balance.  In  the  inner  room^  to 
which  we  were  conductedi  there  were  several  strong  chests,  with 
thtee  locks  each,  the  keys  of  which  were  kept  by  three  difierent  offi. 
ten,  who  were  all  required  to  be  present  at  the  opening.  One  of 
thcie  chests  being  unlocked,  an  elegant  little  cabinet  was  taken  out, 
from  which  the  treasurer  took  the  gem,  and  in  great  form  presented 
h  to  me.  Its  value  sunk  at  the  first  sight,  for  before  I  touched  it  I 
was  convinced  that  it  was  a  rounded  jnece  of  crystal.  It  was  about 
an  inch  and  a  half  in  diameter.  On  examining  it,  I  told  the  gover* 
man  it  was  not  a  diamond ;  and  to  convince  him,  I  took  a  duimoad  of 
five  or  six  carats,  and  with  it  cut  a  very  deep  nick  m  the  stone.  This 
was  pr^of  positive;  a  certificate  was  accordmgly  made  out,  stating* 
that  It  was  an  inferior  substance,  of  little  or  no  value ;  which  I  signed.* 

The  most  interesting  part  of  Mr.  Mawe's  book  b  that  m  which  he 
pive«  au  account  of  the  diamond  works  on  the  river  Jigitonhonha« 
'Aiis  rich  river  is  as  wide  as  the  Thames  at  Wmdsor,  and  m  general 
from  three  to  mne  feet  deep.  The  part  now  m  workuig  is  a  curve, 
firofla  whkah  the  river  is  directed  into  a  canal  cut  across  the  toqgue  of 
laad  ffOttttd  which  it  wmds»  the  river  bemg  stopped  just  hek>w  the 
head  of  the  canal,  by  an  embankment  of  several  thousand  hiigs  of 
and.  The  deeper  parts  of  the  channel  of  the  river  are  hiid  dry  by 
means  of  large  caissons,  or  chain»pamps  worked  by  a  water- wheeL 
Hie  Bind  iathen  carri^off;  and  fhteoicalhao,  or  earth,  which  oon. 
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tains  the  diamonds,  is  dug  up,  and  removed  td  a  convenient  plac<f 
for  washing.  This  labout  ivas,  until  lately,  performed  bj  the  oe- 
groes,  who  carried  the  tasealhao  lu  baskets  on  their  heads,  hot  at 
present  id  performed  by  machinery.  The  stratum  of  cascalhao  con- 
sists of  the  same  materials  with  that  m  the  gold  district.  On  many 
parts  by  the  edg^  bf  the  river,  are  large  conglomerate  masses  of 
rounded  pebbles,  cemented  by  oxide  of  irou,  which  sometimes  en- 
velop gold  and  diamotids.  They  calculate  on  getting  as  much  cas- 
i^lhao  in  the  dry  season,  as  trill  octupy  all  their  hands  during  the 
months  which  are  subject  to  rain,  Whfen  carried  away  from  the 
bed  of  the  river  ^here  it  is  dry,  ft  is  laid  in  heaps,  containing  appa. 
rently  from  five  to  fifteen  tons  each.  Water  is  conveyed  from  a  dis- 
tance, and  distributed  to  various  parts  of  the  works  by  means  of 
aqueducts  constructed  with  great  ingenuity  and  skill.  The  method 
of  washing  for  diamonds  at  this  place  we  shall  give  in  Mr.  Mawe's 
own  words. 

'  A  shed  is  erected  in  the  form  of  a  parallelogram,  twenty-five  or 
thirty  yards  long  and  about  fifteen  wide,  consisting  of  upright  posts, 
which  support  a  roof  thatched  with  long  grass.  Down  the  middle 
of  the  area  of  this  shed  acurrent  of  water  is  conveyed  through  acaoal 
covered  with  strong  planks,  on  which  the  cascalhao  is  laid  two  or 
three  feet  thick.  On  the  other  side  of  the  area  is  a  flooring  of  phmks, 
frotn  four  to  five  yards  long,  imbedded  in  clay,  extendmg  the  whole 
length  of  the  shed,  and  having  a  slope  from  the  canal,  of  three  or 
four  inches  to  a  yard«  This  flooring  is  divided  into  about  twenty 
compartments  or  troughs,  each  about  three  feet  wide,  by  means  of 
planks  placed  on  their  edge.  The  upper  ends  of  all  these  trougbs 
(here  called  canoes)  communicate  with  the  canal,  and  are  so  formed 
that  water  is  admitted  into  them  between  two  planks  that  are  about 
hn  inch  separate.  Through  this  opening  the  current  hlls  aboat  six 
inches  into  the  trough,  and  may  be  directed  to  any  part  of  it,  or 
stopped  at  pleasure  by  means  of  a  small  quantity  of  clay«  For  in- 
stance, sometimes  water  is  reqiured  only  from  one  comer  of  the 
aperture,  then  the  remaining  part  is  stopped ;  sometimes  it  is  wanted 
lh>ni  the  centre,  then  the  extremes  are  stopped ;  and  sometimesonly  a 
gentle  rill  is  wanted^  then  the  clay  is  applied  accordingly*  Along 
the  lower  ends  of  the  troughs  a  small  channel  is  dug  to  cany  off  the 
water; 

'  On  the  heap  of  castalhdd,  at  ^<]Ual  distances,  are  placed  three 
high  chairs  for  the  ofiicers  or  overseers.  After  they  are  seated,  the 
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Kgroes  eoter  the  troughs,  each  provided  with  a  rake  of  a  peculiar 
form  and  short  handle,  with  which  he  rakes  into  the  trough  about 
fiAy  or  eighty  pounds  weight  of  cascalhao.  The  water  being  then 
let  in  upon  it,  the  cascalhao  is  spread  abroad  and  continually  raked 
up  to  the  head  of  the  trough,  so  as  to  be  kept  in  constant  mo- 
tion. This  operatioB  n  performed  for  the  space  of  a  quarter  of  an 
hour ;  the  water  then  begins  to  nm  clearer ;  having'washed  the 
earthy  particles  away,  the  gravel-like  matter  is  raked  up  to  the  eud 
of  the  trough.  After  the  current  floWs  away  quite  clear,  the  largest 
stones  are  thrown  out,  and  afterwards  those  of  inferior  size ;  then 
the  whole  is  examined  with  great  care  for  diamonds.  When  a  negro 
finds  one,  he  immediately  stands  upright  and  claps  his  hands  j  then 
extends  them,  holding  the  gem  between  bis  forefinger  and  thumb. 
An  overseer  receives  it  trom  him,  and  deposits  it  in  a  gamella  or  bowl, 
suspended  from  the  centre  of  the  structure,  half  full  of  water.  In 
ttas  vessel  all  the  diamonds  found  in  the  course  of  the  day  are  placed  ; 
and  at  the  dose  of  work  are  taken  out  and  delivered  to  the  principal 
officer,  who,  afterthey  have  been  weighed,  registers  the  particulars 
in  a  book  kept  for  that  puq[>08e. 

'  When  a  negro  is  so  fortunate  as  to  find  a  diamond  of  the  weight 
of  an  octavo  (17^  carats  much  ceremony  takes  place.  He  is  crowned 
with  a  wreath  of  flowers,  and  carried  in  procession  to  the  adminis. 
tiaior,  who  gives  him  hb  freedom,  by  paying  his  owner  for  it.  He 
dso  receives  a  present  of  new  clothes,  and  is  permitted  to  work  on 
his  own  account.  When  a  stone  of  eight  or  ten  carats  is  found  the 
negro  receives  two  new  shirts,  a  compiete  new  suit,  with  a  hat  and 
a  handsome  knife.  For  smaller  stones  of  trivial  amount,  propor. 
tionate  premiums  are  given.  During  my  stay  at  Tejuco,  a  stone  of 
l^  carats  was  found.  It  was  pleasing  to  see  the  anxious  desire  ma- 
nifested by  the  oflicers  that  it  might  prove  heavy  enough  to  entitle 
the  poor  negro  to  his  freedom ;  and  when,  on  l>eing  delivered  and 
weighed,  it  proved  only  a  carat  short  of  the  requisite  weight,  all 
seemed  to  sympathiae  in  his  disappointment.' 

Many  precautions  zte  taken  to  prevent  the  negroes  from  stealing 
the  diamonds.  They  work  in  a  bent  position,  and  cannot  see  the 
overseer,  who  sees  them.  For  fear  any  diamonds  should  be  con- 
cealed in  the  comers  of  the  troughs,  the  negroes  are  changed  fre, 
fluently  at  the  word  of  command  of  the  overseers.  If  a  negro  is  sus^ 
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completed;  was  dried  over  m  fire  and  weighed ;  it  amounted  to 
nearly  twenty  ounces  Troy. 

There  is  a  curious  anecdote  detailed  by  Mr.  Mawe«  of  three  cri* 
minaisy  fugitives  from  justice,  who  by  accident,  found  a  diamOud> 
an  ounce  in  weight.  No  man  could  be  guilty  to  Whom  Providence 
bad  shown  such  lavour.  They  were  all  three  pardoned  by  the  Court 
of  Lisbon*  and  the  cleigyroan  whom  they  chose  as  their  diamond- 
bearer  and  intercessor,  was  amply  provided  for  iu  the  church.  By 
Mr,  Mawe's  calculation  it  appears  that  the  diamondsi  when  brought 
to  market,  actually  cost  govemmant  thirty-tbree  sliilliDgs  aful  nine* 
pCDoe  per  caraL  As  all  the  diamonds  found  in  these  works  belong 
to  the  Crowu,  the  Royal  Family  have  been  accustomed  to  select 
auch  as  they  considered  worth  their  notice :  They  were  formerly 
aeot  to  Holland  to  be  cut ;  but  since  the  emigration  of  the  Court, 
tbat  bnaiaess  has  ialleu  into  the  hands  of  the  English  lapidaries.  The 
collection  of  diamonds  now  in  the  possession  of  the  Frince  Begent  of 
Portugal*  eaceeda  three  millions  sterling. 

[B<mgainvilhy  Mawe*] 

3.  United  States. 

The  mineralogy  of  the  United  States  is  yet  far  from  being  com- 
pletely explored,  and  the  following  are  the  only  imperfect  notices  we 
can  give. 

Rich  mines  of  gold  or  silver,  so  common  in  the  adjacent  Spanish 
territories,  have  not  yet  been  discovered  in  any  part  of  the  Uoite<l 
States*;  Yet  gold  has  been  found  in  considerable  quantities  in  the 
connty  of  Cabarrus^  in  the  state  of  North  Curoliua  f,  in  so  much^ 
that  of  the  gold  coinage  1804,  about  eleven  thousand  dollars  in  va« 
lue  were  the  produce  of  virgin  metal  from  that  country.  The  di- 
rector of  the  mint  observes,  that  "  it  is  to  be  regretted  that  this 
gold  is  melted  into  small  ingots  before  it  is  sent  to  the  mmt,  for  the 
convenience  of  carriage ;  but  by  which,  there  b  reason  to  believe,  a 
considerable  portion  of  it  is  wasted.  It  is  also  saidj  that  the  finest 
particles  are  neglected,  and  only  the  large  grams  and  lumps  sought 
after."  At  PhilipsLurg,  in  New  Yorkj  there  is  sakl  to  be  a  silver 
nine,  pwducnig  that  metal  in  a  vhrgin  state;  but  aa  no'^speohnims 

•  Mofse,  p.  39i« 

f  Repoit}  WishiostoD^  leoSy  Sve. 
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sector  in  European  cabiocts,  it  is  probable  that  this  is  only  a  nigu« 
feport.  It  is  also  said  that  a  lump  of  gold  ore  was  fonnd  near  the 
falls  oitkt  river  Rapahar.oc,  in  Virginia,  probably  rolled  down  from 
its  Bonrce,  or  that  of  some  tributary  rivulet*  It  is  to  be  regretted 
dnl  the  goTemment  does  not  employ  expert  Europeao  miuen  to 
examine  the  countries  where  rich  minerals  are  supposed  to  exist. 

Copper  ore  b  said  to  appear  in  Massachusetts,  and  in  New  Jenej 
a  rich  copper  mine  was  long  wrought,  preteuded  to  have  been  dis. 
cofeted  by  a  flame  visible  in  the  night,  like  one  of  the  gold  mines  in 
Hungary*  Thu  circumstance,  sometimes  authenticated,  may  arise 
from  decomposing  pyrites.  Native  copper  is  found  oo  the  river 
Tomngan,  which  ntns  into  Lake  8uperior*. 

Lead  u  sakl  to  appear  ou  the  bank  of  the  river  Counecticut,  two 
iniles  from  Middleton,  and  is  even  said  to  have  been  wrought,  but 
•bandooed  on  account  of  the  expence.  Lead  is  also  sakl  to  appear 
in  the  province  of  New  York,  but  the  materials  in  general  supplied 
by  Dr.  Morse  upon  the  important  subject  of  mioeralogy  are  brief, 
inekact,  and  unsatisfactory. 

In  the  Shawangunk  mouutains^  in  New  Hampshire,  there  is  i 
consklerable  vein  of  lead  ore,  which  appears  to  be  accompanied  with 
manganese. 

The  lead  mines  to  Upper  Louisiana  have  continued  profitable  for 
aeveral  years  f.  That  called  Burton's  mine  is  thirty-eight  miles  to 
the  west  north  west  of  St.  Genevievci  where  the  mineral  is  supposed 
to  extend  over  two  thousand  acres  of  land,  and  is  of  two  kinds, 
gravel  and  fossil.  **  The  gravel  mineral  is  found  immediately  under 
the  soil,  intermixed  with  gravel,  in  pieces  from  one  to  fifty  pounds 
weight  of  solid  mineral.  Afler  passing  through  the  gravel,  which 
b  commonly  from  three  to  four  feet,  is  found  a  sand  rock,  which  is 
easily  broken  up  with  a  pick,  and  when  exposed  to  the  air,  crumbles 
to  a  fine  sand.  This  rock  also  continues  five  or  six  feet,  and  con- 
tains mineral  nearly  of  the  same  quality  as  the  gravel :  but  mineral 
of  the  first  quality  is  found  in  a  bed  of  red  clay,  under  the  sand 
rockj  in  pieces  from  ten  to  five  hundred  pounds  weight,  on  the  out* 


•  Acoording  to  Imlay,  p.  135,  there  is  a  very  rich  vein  of  copper  on  the  lifer 
WabaUi.  Do  Barton  ays,  that  a  bed  of  cinnabar  has  been  discovered  in  Viip- 
aia*  Sulphur  is  found  in  New  York  and  other  paitt.  Plumbafo,  aiscaic,  uA 
andmony,  are  bbierved  in  South  Carolina. 

t  Mentge  of  the  President,  iao4, 6VO9 
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of  whicb  is  a  white,  gold  or  silver  coloured  spar  or  fossil,  of  a 
bright  glitteriDg  appearance,  as  solid  as  the  mineral  itself,  and  in 
weight  as  three  to  two  i  this  being  taken  off,  the  mioeral  is  solid,  un^ 
connected  with  an}  other  substance,  of  a  broad  grain,  and  what  inine« 
lalogists  call  potters*  otk*  When  it  is  smelted  in  a  common  smelting 
furnace,  it  produces  sixty  per  cent,  and  when  again  smelted  in  a  slag 
furnace,  produces  6Aeen  per  cent,  more ;  making,  cleani j  smelted^ 
seventy-five  per  cent.  Tlie  gravel  mineral  is  incrustated  with  a  dead 
grey  substance,  the  eighth  of  an  inch  in  thickness ;  has  small  veina 
of  sulphur  through  it,  aud  will  not  produce  more  than  sixty  \\et 
cent,  when  cleanly  smelted/' 

In  other  mines,  situated  about  thirty  miles  to  the  south-west  of 
St.  Grenevieve,  the  lead  n  found  in  regular  veins,  from  two  to  four 
fcet  in  thickness,  containing  about  fifty  ounces  of  silver  in  the  ton ; 
but  at  the  depth  of  twenty-five  feet,  the  operations  are  impeded  by 
water ;  in  short,  the  mineral  tract  is  here  very  extensive  and  rich« 
and  the  present  produce  is  computed  at  more  than  forty  thousand 
dollars  annually.  Before  the  cession  of  Louisiana,  1803,  they  had 
been  worked  by  the  French,  but  in  a  negligent  and  inefficient  man* 
nen 

In  Virginia  there  are  said  to  be  lead, mines  which  yield  from  fifty 
to  eightv  pounds  firom  one  hundred  of  ore.  This  metal  is  also  said 
to  €>ccul'  in  South  Carolina. 

But  the  substances  which  are  the  most  precious  to  industry  are 
iron  and  C4>al.  In  the  district  of  Main  the  founderies  are  sup* 
plied  with  bog  ore;  and  another  kmd  is  found  in  great  abundance 
in  Massachusetts,  where  there  are  considerable  manufiictures.  There 
b  one  mine  not  far  from  Boston  of  which  the  ore  has  a  vitreous  ap- 
pearance, and  is  slightly  magnetic ;  I  believe  the  new  metal  disco- 
vered by  Mr.Hatcheti  as  a  specimen  from  Massachusetts.  There  are 
also  mines  of  iron  fai  Rhode  Island,  the  middle  states,  and  South 
Carolina.    Pennsylvania  abounds  with  this  metal. 

^'  Iron  ore^  in  immense  quantities,  is  found  in  various  parts  of 
thb  state  (Massachusetts)^  particular!}  in  the  old  colony  of  Plymouth^ 
in  the  towns, of  Middleborough,  Bridgewateri  Taunton,  Attlebo- 
rough,  Stoughton,  and  the  towns  in  that  neighbourhood,  which  have 
in  conseipience  become  the  seat  of  the  iron  manufactures  *•    The 


•  MoiKf  aa».cd.  i;o4, 4to^ 
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slit  ling  inilUy  in  this  district,  it  b  said,  aDDually  alk  six  handred  tons 
of  iron ;  and  oue  company  lias  lately  been  fonucd,  which  will  aaoa- 
uliy  manufacture  into  nails,  of  a  quality  equal  to  those  impoitcd, 
five  hundred  tons  of  iron.  The  nainber  of  sfiikes  and  naik  made  in 
this  state  is  suppoifed  now  to  be  twice  aa  large  as  that  made  in  1788, 
and  is  slili  iacreasing^  and  will  probably  soon  preclude  all  foreign 
importations*  and,  from  the  abundance  of  the  raw  materia],  may  be* 
come  an  article  of  export.*' 

The  iron  woiks  on  the  ri?er  Pataxet,  twelve  mfles  from  Provi. 
dence,  in  Rhode  Island,  are  supplied  with  ore  from  a  bed  four  miles 
and  a  half  distant,  in  a  valley  pervaded  by  a  rivulet.  A  new  chati- 
nel  has  been  formed  for  the  water>  and  the  pits  are  cleared  by  a 
steam  engine.    There  are  also  nmny  imn  works  in  JMaiyland  *• 

Coal  has  been  discovered  in  great  abundance  on  both  sides  of 
James  river,  and  is  said  to  have  been  first  observed  by  a  boy  m  pur- 
suit of  cray  fish«  This  valuable  mineral  also  abounds  towards  the 
Mississippi  and  Ohio,  that  of  Pittsburg  being  of  a  superior  quality, 
but  it  is  cliiefiy  worked  in  Virginia,  where  the  beds  seem  veiy  eiten* 
sive  t*  lu  the  territory  south  of  the  Ohio,  what  is  called  stone 
coal  is  found  in  the  Cumberland  mountains* 

•  Morse,  344.  etl.  1794.  41o. 

f  In  1804  a  coal  mine  was  discovered  on  the  river  Juniata,  twenty-five  miles 
to  the  west  of  Huntingdon,  Pennsylvania,  and  of  course  near  the  Apalacbian 
mountains,  vvhich  is  now  wrought  with  considerable  advantage.  The  bed  of 
coal  is  horizontal,  and  upwards  of  ten  feet  thick.  The  price  at  the  mine  it  fevrn 
or  eight  cents  per  bushel,  and  there  is  an  easy  water  carri«6B  to  CdmBbiii.  la 
Virginia  a  bed  of  coal,  about  twcoty-foor  feet  thkk,  has  been  Ibuod  to  icst  oa 
granite*    Volaey,  00. 

The  quantity  of  coal  imported  between  the  ist  of  October  1800,  and  the  soth 
•f  September  1601,  was. 

In  American  bottoim  .        358,148  Imshels 

In  foreign  bottoms  •        •        801,011 

Total        605,059 
Of  this  the  quantity  brought  from  Great  Britain  flMkfi  a  large  pioportioa  of  ibc 
vholc,  viz. 

From  England  •        •        .        .        a40|500  bnihcla 

Scotland  •         •        •        •        988,558 

Ireland 04,688 

The  remaining  1 7*100  come  from  the  same  coontriei,  bat  by  adicoitoos 
route.  A  t  the  rate  then  of  80  buiheti  to  a  chalilroni  1 8*1878  chaldiom  of  Briti^> 
coal  are  annually  consuinad  in  the  United  Sfaicf ; 
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Plorabago*  commonly  called  black  lead,  alamioous  slate,  and  as* 
bestos,  are  said  to  be  found  in  MasMchusetts. 

Zioc  appears  in  Connecticut  and  New  York ;  gypAum  is  not  an* 
known  iu  New  York.  Uniestooe  is  rare  on  the  east  of  the  Blue 
ridge ;  but  there  is  a  vein  of  marble  which  crosses  James  river,  and 
a  long  bed  of  lime-stone  passes  through  North  Carolina,  in  a  south 
westwardly  direction. 

Diamood  Hill»  in  Rhode  Island,  so  called  from  its  sparkling  z\h 
pearanoe,  oontains  a  variety  of  siugolar  stones,  but  their  nature  has 
not  been  described.  Talc  is  found  in  pretty  large  plates  in  Penn- 
sylvania and  New  York;  and  appears  in  New  Hampshire  adhering 
to  rocks  of  white  ox  yellow  quartz  *•  The  largest  leaves  are  found 
in  a  mountain  about  twenty  miles  to  the  cast  of  Dartmouth  college. 
The  same  author  also  informs  us»  that  black  lead  b  found  in  large 
quantities  in  the  township  of  Jatfrey*  in  the  southern  part  of  the 
same  state.  Am^ysts,  or  violet  coloured  crystals,  are  found  in 
Viiginia ;  and  it  is  probable  llmt  the  emersld  mentioned  by  Mr. 
Jefferson  was  only  a  green  crystal,  though  emeralds  be  also  said  to 
exist  near  Philadelphia*  The  diamonds  of  South  Carolina  are  pro- 
bably mere  crystals  of  quarts.  Georgia^  the  most  southern  state 
before  the  acquisition  of  Louisiana,  is  of  a  rich  soil ;  but  besides  a 
bank  of  oyster-shells,  ninety  miles  from  the  sea,  there  seems  no  mi« 
neialogic  discovery  f. 

White  pipe  clay,  with  yellow  and  red  ochre,  have  been  found  at 
Martha's  vineyard,  in  Massachusetts. 

It  b  said  that  Louisiana  contains  some  mines  of  lead  and  iron,  and 
even  someappeamnces  of  silver,  towards  the  Rio  Colorado,  or  red 
river.  During  the  Mississippi  scheme,  the  rich  silver  mines  of  St. 
Barbe  were  held  out  as  an  inducement,  but  no  certain  evidence  of 
their  eaisltnce  appears.  In  the  map  of  Louisiana,  by  De  Lisle,  they 
are  placed  on  the  western  side  of  the  river  Magdalene,  whose  mouth 
b  indicated  in  the  chart  of  the  gulph  of  Mexico,  recently  published 
by  the  Spanish  government  |. 

•  Belknap,  vol.  Hi*  p.  lf'1. 

t  Ojuttt  ue  however  lound  in  the  rivers  at  a  consideimble  distance  Crom  the 
ica,  at  nppcaia  from  Mr.  Wdd  and  other  authors. 

t  Near  Ptaakaioim,  in  Pennsr^vania,  is  found  the  iulpbatcd  strontian  ef 
Haiy,  crysuliscd  in  a  fihioat  mass  of  a  oelesoal  Une.  In  Sooth  Carolma,  amoag 
the  sisaitic  mountaiaS)  is  found  the  epidott  of  the  same  author,  of  a  yeUowish 
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Metallic  Mines  of  Great  Britain  and  Ireland. 

At  Ecton  Hill,  close  by  the  riVcr  Dow,  t  very  vakiable  co|>» 
per-mine  was  discovered  about  the  year  1740.  Some  adveotmen 
obtained  Arom  the  Duke  of  Devonshire,  to  whom  the  estate  be- 
longed, a  lease  for  twenty-five  years,  impowering  tbem  to  search  for 
copper,  and  they  expended  thirteen  thonsand  pounds  before  any 
returns  were  made ;  but  at  length,  at  about  two  hundred  yards  deept 
vast  quantities  of  copper-ore  were  found,  which  increased  as  the  de» 
scent  was  continued,  and  very  considerable  fortunes  were  acquired 
before  the  expiration  of  the  lease ;  since  which  time  the  whole  un. 
dertaking  has  vested  in  the  duke,  and  the  mine  has  continued  to  be 
worked  to  great  advantage,  clearing  annually  from  eight  to  tea 
thousand  pounds.  In  its  position,  situation,  and  mclinatioD,  it  is 
different  from  any  mine  yet  discovered  in  Europe,  Asia,  Africa,  oir 
America  i  the  wonderful  mass  of  copper-ore  with  which  it  is  ins- 
pregnated  not  running  in  regular  veins  or  cour^ies,  but  sinkiiig  per* 
pendicularly  down,  widening  and  swelling  out  at  the  bottom  in  form 
of  a  bell.  The  works  are  a  hundred  and  fifty  yards  below  the  bed 
of  the  river  Dove,  being  the  deepest  mine  in  Great  Britain.  On  the 
opposite  side  of  Acton-hiil  is  a  valuable  Iead*mine,  the  veins  of 
which  ore  approach  very  near  to  the  copper. 

On  the  island  of  Anolbsb A,  near  Dulas  Bay,  on  the  nortii  coast, 
is  Paby's  Mountain,  which  contains  the  most  considerable  body 
of  copper-ore  perhaps  ever  known.  The  external  aspect  of  the  hill 
is  extremely  rude,  and  rises  into  enormous  rodis  of  coarse  white 

gieen;  tod  in  the  eounty  of  Pendleton,  the  Htane  oxidee,  or  the  third  variety  ol 
the  tdamantine  spar  of  Kirwan.    fValrkmatr* 

The  mountains  near  the  pleasant  village  of  Esopus,  or  Kingston,  on  the  western 
side  of  the  Hudson  rivtr,  are  said  to  contain  a  ereat  varkty  of  ores  and  fossils, 
among  which  are  native  alifro  and  galena  At  Marble  Town,  in  the  ncightKnr- 
hood,  are  quarries  of  fine  black  marble,  inteitpersed  with  shells.  The  miU-stones 
found  near  Ksopus  are  used  m  many  parts  of  the  United  States. 

Fullers  earth  is  found  at  the  Washington  mines,  in  Newfield,  MaasachuteltH 
whence  it  is  oonvejed  to  many  pars  of  the  United  States,  Vegetable  imj>rcsstoat. 
■re  found  in  lime-ttone,  in  a  hill  half  a  mile  west  (tf  Hsopus,  New  Haapshirc^ 
The  strata  aie  from  ten  to  twelve  inches  thick,  of  a  Uueish  gicy. 
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quartjr*  The  ore  is  lodged  id  a  bason,  or  hollow,  and  has  on  one 
tide  a  small  lake,  over  whose  waters,  as  those  of  ATemiis*,  fiital 
to  the  leathered  tribe,  no  bird  is  known  to  pass.  The  whole  aspect 
of  this  track  has,  by  the  mineral  operations,  assumed  a  most  savage 
appearance.  Suffocating  fames  of  the  burning  heaps  of  copper  arise 
in  all  parts,  and  extend  their  baneful  influence  for  miles  around. 
According  to  Pennant,  the  ore  has  been  worked  in  a  very  remote 
period,  and  vestiges  of  the  ancient  operations  appear  in  several 
parts,  carried  on  by  trenching,  and  heating  the  rocks  intensely,  then 
suddenly  pouring  on  water  so  as  to  cause  them  to  crack  or  scale. 
In  the  year  I768,  after  a  long  course  of  fruitless  search,  which  was 
OB  the  point  of  being  abandoned,  a  large  body  of  copper-ore  was 
ibund,  which  has  ever  since  been  worked  to  great  advantage,  and 
still  promises  a  vast  supply.  The  water  lodged  in  the  bottom  of  the 
bed  of  ore,  being  strongly  impregnated  with  the  metal,  is  drawn  up, 
and  distributed  into  pits.  A  quantity  of  iron  is  immersed  in  this 
water,  and  the  particles  of  copper  are  immediately  precipitated, 
wfaikt  the  iron  itself  is  gradually  dbsolved  into  a  yellow  ochre; 
great  part  of  it  floats  off  by  the  water,  and  sinks  to  the  bottom. 
The  pieces  of  iron-ore  are  frequently  taken  out,  and  the  copper 
eciaped  off;  and  this  is  repeated  until  the  whole  of  the  iron  is  con- 
jumed.  The  copper  thus  procured  differs  little  from  native  copper, 
and  is  prized  accordingly,  being  sold  at  from  351.  to  4511.  a  ton.  This 
kind  of  process  has  long  been  practised  in  the  Wicklow  mines  of 
Ireland,  and  above  a  century  in  those  of  Herrengrund,  in  Hungary^ 
where  it  is  called  Ziment  copper.  The  waters  of  the  Hungarian 
mines  are  much  more  strongly  impregnated  with  copper  than  those 
of  Parry's  mountain.  Eight  tons  of  gunpowder  are  annually  used 
for  blasting  the  rock.  Nature  has  been  profuse  in  bestowing  her 
mineral  favours  on  this  spot ;  for  above  the  copper*ore,  and  nol 
more  than  two-thirds  of  a  yard  beneath  the  common  soil,  is  a  bed 
of  yellowish  greasy  clay,  from  one  to  four  yards  thick,  containing 
lead  ore,  from  a  ton  of  which  metal  upward  of  fifty  ounces  of  silver 
are  generally  obtained.  These  works  have  added  greatly  to  the 
peculation  of  the  country,  for  about  fifteen  hundred  personi  are 
employed,  who,  with  their  families,  are  supposed  to  make  8000 
fouls,  tliat  procure  their  subsbtence  from  these  mines ;  the  chief 

«  Sec  Chap.  XXX,  S«ct.  rii. 
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proprietor  of  which  wm  the  late  Sir  Nicholas  Bailey,  at  whose  death 
they  descended  to  his  nephew  the  Earl  of  Uxbridge. 

Mo  couoty  in  Enghrnd  b  %o  advantageously  situated  for  carrying 
OD  fisherieii  as  that  of  Cornwall^  and  the  inhabitants  avail  themselves 
folly  of  their  local  advantages.  It  however  drives  its  chief  import- 
juice  from  the  different  metals  which  the  bowels  of  the  cardi  con- 
tain ;  thcse^  for  the  most  part^  consist  of  two  sorts,  one  of  tin,  the 
other  of  copper ;  those  of  tin  are  very  numerous^  and  are  in  general 
very  large,  and  rich  in  ore,  and  have  rendered  Cornwall  famous  in 
all  ages.  There  have  also  been  sometimes  found  a  small  quantity 
of  gold  and  silver,  but  not  worthy  of  notice.  With  tlie  metalline 
ons  are  intermiored  large  quantities  of  mundic  and  arsemc*  -Many 
aorts  of  stones  are  also  found  here,  particularly  the  moor^simte^ 
which  is  used  both  in  buildings  and  for  mill-stdlies.  Its  natural 
composition  is  very  beautiful,  consisting,  for  the  greatest  part,  of  a 
whitish  granulated  marble,  variegated  with  a  sort  of  black  and 
yellow  matter  resembling  tinsel  and  titi^glass,  shining  and  glittering 
very  agreeably  in  the  sun-beams.  This  stoue,  therefore,  while  new, 
gives  a  glaring  aspect  to  buildings ;  but  though  prodigiously  hard  at 
first,  ft  soon  loses  its  colour  and  consistence.  When  polished,,  it 
•appears  much  more  splendid  and  beautiful  than  any  of  the  marble 
kinds,  and  makes  the  richest  furniture,  as  tables,  chimney.pieces, 
&c  but  being  exceedingly  hard,  the  polishing  is  very  expensive. 

The  TlN*W^ORK8  are  of  different  sorts,  on  account  of  the  different 
forms  in  which  the  tin  appean,  for  in  many  places  its  ore  so  oeariy 
resembles  common  stones,  that  it  can  only  be  distinguished  from 
them  by  its  superior  weight.*  Another  form  in  which  tin  appean  is 
that  of  tin  and  earth  compounded  and  concreted  into  a  substance 
almost  as  hard  as  stone,  of  a  bluish  or  greyish  colour,  while  oflen 
Ihe  mundic  gives  it  a  yellowish  cast.  This  ore  is  always  found  in  a 
continued  stratum,  which  the  tinners  call  hadt  and  this,  for  the 
most  part,  is  found  running  through  the  solid  substance  of  the 
hardest  rocks,  beginning  in  small  veins  near  the  surfiice,  perhaps  net 
above  half  an  inch  or  an  inch  wide,  and  increasmg  as  they  proceed 
into  large  dimensions,  branching  out  into  several  ramifications,  and 
bending  downward  in  a  direction  that  is  in  general  nearly  east  and 
west.  These  loads  are  sometimes  white,  very  wide,  and  so  thick 
that  large  lumps  of  the  ore  are  frequently  drawn  up  of  more  than 
twenty  pounds  weight.    The  load;i  of  tin-ore  are  not  always  conti- 
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gaoos,  hmit  sooKtialfls  bfci^  off  00  totindyy  thtt  tbey  seen  to  tenui* 
aoto;  b«t  the  ngwioui  miner  kuoin  by  expcri6iiee»  that  b3f  digging 
a  imaU  ftbtnoe  on  one  side  he  shall  moit  with  a  sejMuraled  |»arf  of 
the  lood  appeariDg  to  tally  with  th^  other  eodi  as  nicely  as  if  it  had 
been  broken  off  by  some  sudden  shock  of  the  rock. 

The  ininetB  of  (hb  county  follow  the  load  in  all  its  rich  add  mean- 
dering curves  through  the  bowels  of  tlie  rocky  earth.  Sometimes 
the  waters  are  drauied  from  these  mines  by  subterraneous  passages, 
fimned  from  the  body  of  llie  mounttm  to  the  level  country  1  these 
are  called  odiAi^  and  occasienally  prove  the  labour  of  many  years ; 
but  wheu  eieoled^  save  the  eopstaot  exp^nce  of  hnrge  water^works 
and  fire-engines.  From  the  surface  of  the  earth  they  sink  a  i^ssage 
to  the  mine*  which  they  csM  asbafk,  and  over  it  place  a  large  wiAch ; 
but  in  greater  works,  a  wheel  and  axle,  by  which  means  they  draw 
up  large  qoantitiea  of  ore  at  a  tnnc^  in  veMeb  called  kibbuls.  This 
ore  is  thrown  into  heaps»  wliicb  great  dumben  of  poor  people  are 
employed  in  breaking  to  pieoes  and  fittng  the  ore  for  the  stamping* 


A  third  form  in  which  tin  appears  is  that  of  crystab ;  for  tin  will, 
under  proper  circumstances^  readily  crystaMiae :  and  hoice,  in  many 
parts  of  the  mineral  rocks»  are  found  the  most  perfectly  transparent 
and  beaotiAil  crystals  of  pore  tin. 

The  CoPFBR  Mines  of  Ibi^  ^nty  are  very  numerous,  and  some 
of  them  lai^y  and  rich  in  ore.  It  is  remarkable,  that  in  various 
parts  of  Comwidl  the  earlb  has  produced  subh  an  exuberance  of 
thie'^inetal^  as  to  aiSbrd  it  in  hirge  nupssy  lumps  cfi  malleable  copper, 
sevBfal  pieeea  of  which  tbey  shew  in  very  curious  veg^tablf^  forms. 
The  finndic^  found  in  the  loads  of  tio»  was  for  many  ages  conndered 
as  of  no  other  use  but  to  nourish  tin  while  in  the  mine.  Ip  the 
leign  of  Queen  Elisabelb,  a  laudable  curiosity  prompted  some  pri- 
vate penont  to  eaamine  into  its  nature,  but  the  design  miscarried, 
and  tbe  muodio  was  thrown  av  useless  mfo  the  old  pits  with  other 
rubbish ;  b'vt  about  a  hondvcd  yean  ago,  Sir  Gilbert  Clark  began  to 
woiic  upon  the  mundie,  and  others  following  his  example,  have  by 
degrees  effected  their  pui^pose,  and  tlie  copped  extracted  from  thb 
ose^  once  esteemed  useless,  now  brings  in  above  one  hundred  and 
filly  thousand  pounds  a- year,*  and  eqnals  id  goodness  the  best 
^Swedish  copper,  yielding  a  propottionable  quantity  ol  iapit  cuhmhi' 
oris  for  making  branv 
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In  many  of  the  cavernous  parts  of  the  rodn  are  fomd  tboM 
tnnsparmt  crystals  called  Comisk  Sawtondt,  they  being  eatrancly 
Wniant  when  well  polished.  Their  form  is  that  of  a  six*tided 
jwi^m  pointed  on  the  top^  and  they  are  somctiaies  foor  or  Art  mcbef 
in  lenittb. 

All  the  parts  of  Cornwall  on  the  north-east  «de  of  St  AustleV, 
St.  MichaePi^  and  St.  Agnes,  have  little  or  no  mineral  ores»  but 
mostly  abound  with  rocks  of  blue  slate,  especially  toward  the  aoath, 
where  are  many  large  quarries  of  that  useful  fessil.  In  Mount's 
Bay,  near  Pensance,  the  shore  is,  as  it  were,  paved  with  rocky 
stone,  of  so  fine  a  grain,  that  it  equab  any  hone  in  giving  an  edge 
to  a  razor. 

In  Shropsliire  we  trace  mines  of  lead,  copper,  iron,  limestone, 
freestone,  pipe*clay,  and  inexhaustible  coal-pits.  Over  most  of  the 
coaLpits  lies  a  stratum  of  a  blackisb,  hard,  porous  substance,  coo- 
tainiog  great  quantities  of  bitumen,  wbicb  being  ground  to  powder 
in  horse-mills,  and  boiled  in  coppers  of  water,  tlirows  forth  a  bitu. 
minous  matter  on  the  suriace,  wbicb,  by  evaporation,  is  brought  to 
the  consistence  of  pitch  ;  or,  by  the  help  of  an  oQ  distilled  from  the 
same  substance,  and  mixed  with  it,  may  be  thinned  to  a  sort  of  tsr : 
both  these  substance*  serve  admirably  for  caulking  ships,  and  as  well 
if  not  better  than  common  pitch  and  tar,  being  less  liable  to  crack. 

Ill  the  same  county,  between  two  towering  and  variegated  hilb,  co- 
vered with  wood,  on  the  banks  of  the  Severn,  is  situated  Colebbook 
Dale,  where  the  largest  iron  works  in  England  are  now  carrying 
on.  The  advantages,  indeed,  which  this  spot  furnishes,  are  pecu- 
liarly great ;  for  the  ore  is  obtained  from  the  adjacent  bills  the 
coals  from  the  vale,  and  abundance  of  limestone  from  the  quarries 
In  the  neighbourhood.  Tlie  romantic  scenery  which  nature  here 
exhibits,  and  the  works  which  are  carrying  on,  seems  to  realise  the 
ancient  fable  of  the  Cyclops.  <<  The  noise  of  the  forges^  miOs,  &c.* 
observes  Mr.  Young,  <*  with  all  their  vast  machinery,  the  flames 
bursting  from  the  furnaces,  with  the  burning  of  coal,  and  the  smoke 
of  the  Ume> kilns,  are  altogether  horridly  sublime/*  To  complete 
the  peculiaries  of  this  spot,  a  bridge,  entirely  constructed  of  iron, 
is  heie  thrown  over  the  Severn.  In  one  place  it  has  parted,  and  a 
chasm  is  formed ;  but  such  is  its  firm  basis^  that  the  fissure  has  Dci> 
ther  iiyured  its  strength  nor  utililjii 
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f 0  cooiidering  the  mineralogy  of  Scotland^  it  may  be  premised* 
that  a  country  so  mountainous  must  be  natumUy  expected  to  abound 
with  metals,  and  some  fortunate  accident  may,  perhaps^  discover  in 
some  of  the  skirts  of  the  granitic  chain,  silver  mines  equal  to  those 
of  Norway ;  for  such  discoveries  arise  not  from  a  sedulous  or  skilful 
inquiry,  but  from  the  trifling  accidents  of  a  shower  of  rain,  of  a 
shepherd  running  after  a  goat,  or  the  like,  Mr.  Kirwan  has  given 
ao  excellent  account  of  the  various  substances  in  which  metals  are 
generally  found  *•  In  granitic  mountains,  tin,  leady  iron,  sine,  bis* 
nntb,  cobalt ;  and  in  gneiss,  or  schistose  granite,  silver,  copper,  lead, 
tb  and  sine.  In  micaceous  schistusare  found  copper,  tin,  lead,  an. 
timooy ;  in  hornblende  slate,  copper  ore ;  under  argillate,  or  com* 
noo  slate,  silver,  copper,  lead,  fine.  In  steatite,  sulphureous  pyrites, 
and  magnet.  In  primitive  lime-stone,  appear,  copper,  lead,  zinc ; 
and  even  in  strata  of  coal,  have  been  found  native  silver,  galena* 
and  mnnganese.  The  small  quantity  of  gold  found  in  Scotland, 
has  tieco  procured  from  the  Lead-hills,  which  are  mostly  com* 
posed  of  coarse  slate.  Tlib  precious  metal  first  appeared  in  the 
laads  of  Elvan,  a  rivulet  which  joins  the  Clyde,  near  its  source; 
aad  aplnce  still  exists,  called  Oold*scour,  where  the  Gemuins  used 
to  wadi  the  sand.  None  worth  mentioning  has  been  found  recently* 
The  silver  generally  accompanies  lead ;  and  in  the  rich  mines  of 
Saxony,  the  baser  metals  were  found  near  the  surface,  but  the  richer 
at  a  great  depth.  The  silver  found  in  Scotland,  has  hitherto  been 
of  little  account ;  the  chief  mine  was  that  at  Alva,  which  has  since 
ooly  afB»rded  cobalt  Nor  can  Scotland  boast  of  copper,  though  a 
small  quantity  was  found  in  the  Ochills,  near  Alva,  with  silver  and 
cobalt ;  and  it  b  said  that  the  islands  of  Shetland  oSer  some  indi* 
catMHis  of  that  metal.  Copper  has  also  been  found  at  Colvend  in 
GaUowmy,  at  Curry  in  Lothian,  atOldwick  in  Caithness,  and  Kiffera 
in  Rossbire. 

The  chief  minerals  of  Scotland  are  lead,  iron^  and  coaL  The 
lead  mines  in  the  south  of  Lanerkshire,  where  the  gold  was  also 
fbottd,  have  been  long  known.  Those  of  WanIock*head,  are  in  the 
immedinte  neighbourhood,  but  in  the  county  of  Dumfries.  These 
two  mines  yield  yeariy  above  two  thousand  tons.     The  Susan- 
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nah  vein,  Lead»bilb«  has  beeu  worked  for  siMy  yean,  and  pro- 
duced vast  wealth  *.  Some  slight  veiM  of  lead  have  also  beta 
found  in  tlie  western  Highlands,  paftknlarlj  Arran.  Iron  is 
found  in  various  parts  of  Scotland;  the  Carron  ore  is  the  aH»t 
known,  which  Mr.  Kirwan  describes  as  being  an  argiUaccons  iron* 
stone»  of  a  blueisb  grey»  internally  of  a  dark  ochre  yellow  t-  It  is 
found  in  slaty  masses,  and  in  nodules,  in  an  adjacent  coal  miae,  of 
wfaich  it  sometimes  forms  the  root.  At  the  Carron-worki^  this  ore 
is  often  smelted  with  the  red  greasy  iron  ore  from  Ulventon,  ia  Lan- 
cashire, which  imparts  easer  infnaion,  and  superior  valne.  Cala. 
mine,  or  zinc,  is  also  found  at  Wanlock-head :  and  it  is  said»  thai 
plumbago  and  antimony  may  be  traced  in  Scotland  |. 

But  the  chief  mineral  is  coal,  which  has  been  worited  for  a  sue- 
cessbn  of  ages.  Pope  Pius  !!•  ro  his  Description  of  Europe,  writteo 
about  1450,  mentions  that  he  beheld  with  wonder,  bfaick  stones 
given  as  alms  to  the  poor  of  Scotland*  But  this  mineral  may  be 
traced  to  the  twelfth  century.  The  earliest  account  given  of  tbe 
'  Soottbh  coal  mines  is  contained  in  a  book,  published  by  one  George 
Sinclair,  who  calls  himself  Professor  of  Philosophy  at  Glasgow,  but 
bis  name  does  not  appear  in  tbe  university  list  ^.  He  expJaiBs,  with 
same  ezuctness,  the  manner  of  working  coal ;  and  mcntioaa  tbesob. 
terraneous  walls  of  whin  which  faitersect  tbe  strata,  particularly  a  re- 
markable one,  visible  from  the  river  Tyne,  where  it  forma  a  cataract, 
and  passing  by  Prestoopans,  to  the  shore  of  Fife.  Tlie  obserra- 
lions  of  Mr.  Williams  on  this  subject,  are  given  with  mudi  prac* 
tical  skill.  The  Lothians,  and  Fifeshire,  particularly  abound  aitb 
this  useful  mineral,  which  also  extends  into  Aynbire ;  and  near  Ir- 
win is  found  a  curious  variety,  called  ribbon  coaL    A  siogalar  coal, 


*  See  Jais  Voy.  Met.  who  reganU  these  as  ttie  richest  niaes  of  Eorofc.  That 

of  Arkingdalc,  in  Yorkshire,  is  now  the  first  in  EngUnd. 

t  Min.  vol.  ii.  174. 

I  Plainbafro  is  found  in  considerable  quantltiet  near  Comnock,  In  Ayisbiic. 
It  if  said  to  be  a  eontinuation  of  a  bed  of  coal,  which,  licing  iniercepted  by  a  ▼no 
of  grunstcin,  changes  to  plumbago,  which  becomes  th*  pusrr  as  it  appioadies 
oeaier  to  the  grunatein.  This  last  substsnoe  aad  tiap,  or  baialt,  ace  in  Seodand 
called  whin,  a  word  which  is  not  much  known  to  the  mioeralogisca  of  Europe, 
but  is  obtaining  an  introduction  into  tlieir  nomenclature.  Manganese  is  foond 
in  Aberdeenshire.  It  is  also  said  that  corundun  haa  also  been  diacovaed  in  the 
oime  coonty. 

^  Nat.  Phil,  improved  by  new  exp.  Edinb.  ISSS.    Quarto,  p«  asa«i»aos, 
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in  Yttiiis  of  mineral,  has  been  found  at  Cattle  Leod,  in  the  east  of 

Roashire  *• 
In  pmsmg  to  the  less  important  minerals  of  Scotland,  we  find 

at  Strontian,  in  the  district  of  Siinart»  and  parish  of  Ardnamurchan, 

Argjleshire*  the  new  earth  that,  niider  the  name  of  Strootian,  has 

of  lale  yean  iwen  introdnced  into  the  systems  of  miocmlogy  and 

chemistry.     Ben  Nevb  afibrds  beantiful  graiiile.     Fine  statuary 

marble   is  fonnd   in  Assynt,   and    at  Blair  Gowrie,   in    Perth* 

shiie.    A  black  marble,  fretted  with  white  like  lace-work,  oc. 

con  near  Fort  William;  dark  brown  with  white  at  Cambuslang, 

Clydesdale.    Jasper  is  fennd  in  various  pans ;  Arthur's  seat  offers  a 

curious  variety ;  and  on  the  Western  shore  of  Icolmkill,  are  uuniy 

cnrioos  pebbles,  of  various  descriptions  f.    Fullet^s  earth  is  found 

near  Campbeltown,  in  Cantire ;  and,  it  is  supposed,  that  there  must 

be  a  vast  mass  of  talc,  equal  to  that  of  Muscovy,  iu  the  mountains 

which  five  rise  to  the  river  Findom,  as  large  pebUes  of  it  are  some- 

times    found  in  that    stream.     Pearls    have    been    occasionally 

(bund;   but  that  any  of  the  gems  are  found  in  Scotland,  seems 

dubious.    Quarts  and  fiuor  assume  Various  hues;  and  what  are 

called  false  sapphires,  rubies,  emeralds,  &c.  fall  under  one  or  other 

of  tbcie  descriptions^  while  the  real  gems  belong  to  tlie  argillaceous 

class,  and  when  examined  with  a  microsc<^,  are  found  to  consist  of 

minute  layers,  a  form  common  to  the  argillaceous  description  |. 

*  It. is  sappose4  that  the  Isifett  nntouchcd  6elcl  of  coal  in  Europe  exists  in 
Scodasd,  ia  tbatsingnjiu  barreo  track  of  councry  in  Carluke  and  Cambusnethan 
faiirfin^  Laaerkihiie,  contioaiiia  with  intervals  to  Douglas  parish,  to  Gleobuck 
aad  Bfuiifci^  in  Aynhiie,  and  thenoe  to  the  town  of  Ayr.  The  Clcugh,  of 
Wilma  teWn,  in  Lanerkshire,  is  the  S.  £.  of  this  coal  field,  which  is  excluded  by 
nie  SkDl  MUi,  hm  eatends  on  the  west  along  the  bason  of  Clyde.  This  supply 
ef  coal  would  be  of  gvaat  imponaoce,  if  it  be  true  as  it  is  conjectured  hy  many 
thai  all  that  exisw  between  the  forth  and  the  £sk  will  be  exhausted  in 


Stoealsotwo  spifitttl  and  aatisfitftory  pamphlcu,  by  Stewart  of  AUanton,  £din« 
itao^  avo|  whence  it  appeals  that  this  great  coal  tract  extends  like  an  isosceles 
^i«— ^3  llw  vena  bcii^  near  Glasgow,  and  the  base  towards  Carluke,  the 
kagth  beinr  •bout  twcnty^two  miks. 

f  Ottnetf  s  Itour. 

I  The  mamelated  oit  of  sine  is  among  the  piodoeis  of  the  Lead-hilla. 
Raitf)^  is  of  ptimithne  SrgiBateous  schistusi  Its  nUneral  waier  is  vitiiobted, 
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The  miueralogy  of  Ireland^  has  been  recently  ennobled  by  the 
discovery  of  considerable  masses  of  natife  gold,  in  the  counly  of 
Wicklow,  to  the  sooth  of  Dublin.  These  were  found  in  a  brook, 
running  west  to  east,  to  ttie  river  of  Avonmore,  where  it  is  joined 
by  the  river  Aghrim ;  and  on  the  declivity  of  a  mountain  eailed 
Croaghan'Kinsliella,  about  seven  English  miles  west  of  Arklow,  and 

that  of  Nfoflfat  sulphuntcd.  On  the  bill  near  Langliolm  arc  found  masses  of 
calcedony.  Near  Broacnouth  it  black  marble,  with  large  madrepores.  Slates 
are  worked  near  the  Cairns  Inn,  Lx>ch  Ryan.  At  Frisky,  twelve  miles  below 
Glasgow,  there  is  an  old  wall  composed  of  trap  from  the  neighbouring  hiUa,  con- 
tiintng  masses  of  beaatiful  prehnits.    The  rock  of  Dunbarton  castle  is  tnp, 

Kctr  Killicrankie  is  hornblend  schistos.  At  Balmerino  are  found  eyed  agates 
on  the  shore  in  considerable  quantities  s  the  neighbouring  rocks  seem  to  contain 
those  stones,  as  do  those  of  Scot*s  craig,  opposite  to  Dundee.  Beautiful  agates 
are  also  found  in  the  river  May,  but  the  lapidaries  of  Edinburgh  are  chiefly  sap- 
f  lied  from  the  south  bank  of  the  river  Esk,  opposite  Montrose.  Near  Aberdeen 
the  granite  is  giey,  but  at  Peterhead  red.  At  Strontian  were  foond  zeolite  and 
ttaorolitey  but  the  last  noc  in  crosses.  Loch  Awe  abounds  in  lapis  ollaiis,  ci 
which  Kilchnrn  castle  is  built,  and  seretal  ornamental  tombs  of  this  stone  occur 
in  the  church-yard  of  Glcnorchy,  and  in  an  isle  in  the  lake.  The  western  san> 
mit  of  Cruachan  is  red  granite,  and  the  upper  part  of  the  mountain  is  composed 
of  large  blocks  of  the  same  stone  heaped  together,  a  not  unusual  circumsiaoct, 
granite  being  often  in  large  rhomboidal  divistons^  and  dividing  easily  by  those 
natural  scans*  The  only  place  in  Scotland  where  flint  seems  to  be  found,  is  oa 
the  western  side  of  the  isle  of  Mull.  Ulva  presents  columnar  basalt.  In  Icolm 
Kill  there  is  a  stratum  of  white  marble,  of  a  schistose  texture,  containing  stntitr, 
which  traverses  the  island  from  N.  W.  to  S.  E.  the  crosses  are  of  gnctsa,  the  caosy 
of  granite.  Gypsum  Is  rare  in  Scotland,  but  a  small  vein  Of  the  icd  kind  isob- 
scrvablen  Campsey  bills,  near  Dunbaiton. 

Stirling  castle  stands  on  grunstein,  which  has  something  of  a  coliminar  form, 
and  decomposes  in  spheroidal  strata*  At  Airthy  is  a  copper  mine  worked  at  pre* 
Knt.  One  of  silver  esisted  at  BInny-craig,  on  thr  southern  shore  of  the  Forth. 
Pentland  hills  seem  to  be  trap ;  that  nearest  Edinburgh,  on  the  Linton  road,  is 
agate  rock.  Braid-hill  and  Ulackford-hill  are  likewise  trap,  in  the  latter  vctosof 
]asp-agate  and  jasper.  Craig  Lockhart  and  Corstorphin  hills  are  grunstein.  The 
Castle-hill  of  Edinburgh  black  basalt  with  prehnite.  Salisbury  Craigs  tiap,  gros- 
stein  cf  red  felspar  and  black  hornblend,  jasper  with  spots  of  iron,  ftc  C^too- 
hill  partly  porphyry,  light  red  spots  upon  a  purplish  ground ;  crystalf  are  fioond 
of  twenty-four  sides,  resembling  Icucite,  but  of  a  reddish  colour.  Inchoolm  pre^ 
sents  thin  veins  of  fibrous  green  serpentine  in  a  decomposed  trap.  Bavisci 
reddish  trap;  at  (he  haibour  of  Dunbar  is  a  causy  formed  by  the cxticmitics  of 
hexagonal  columns  of  a  red  stone  (trap  or  jasper  ?)  traveiaed  by  Teins  of  a  fine 
white  hornstein.  (See  Pococke,  Ph.  Tr.  lii.)  Coal  is  only  wrought  in  Sootlaad 
In  the  two  basons  of  the  Fonb  and  the  Clydcj  including  thiu  of  the  Ayr* 
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« tMth-wcst  of  the  noted  copper  nines  of  Cronbaoe*.  UiistidUi&t 
a  javeller  who  Ittelj  died  in  Dublin,  often  declared  that  gold  from 
that  spot  had  passed  throogh  his  hands  to  the  value  of  80»000  L  the 
sccrtt  i>eiog  retained  for  many  years,  and  some  pieces  weighing  to 
the  amount  of  seventy  or  eighty  guineas.  It  is  now  worked  for  go. 
vnmnent,  and  it  is  said  that  a  very  massy  vein  has  been  recently 
discovered,  which  it  is  hoped  will  greatly  benefit  the  country;  for 
nines  have  in  all  ages,  ancient  and  modem,  enriched  and  improved 
the  countries  where  they  were  found,  and  the  exception,  if  such,  of 
Spanish  America^  is  to  be  assigned  to  causes  of  a  different  uatove« 

Gold  b  also  reported  to  have  been  anciently  fonnd  in  the  province 
of  Ulster,  in  the  sand  of  a  rivulet  called  Miola,  which  fails  into  the 
north-west  comer  of  the  lake  called  Neagh  f  •  As  mbute  partidet 
of  gold  are  sprinkled  through  most  regions  of  the  world,  so  in  some 
instances  a  few  may  find  opportunities  to  combine,  by  the  law  of 
aggiegate  attiaction,  and  thus  excite  notice  without  any  chemical 
procedure.  But  to  Infer  from  such  a  discovery  that  considerable 
quantities  of  thi^  precious  metal  must  be  found  in  the  mountains, 
« hence  the  streams  have  chanced  to  convey  golden  sand,  or  even 
small  fragments,  might  only  lead  to  rash  and  speculative  adven^ 
tare ;  for  even  in  the  fevourite  regions  of  native  gold,  it  has  some* 
tinea  been  found  that  a  river  or  rivulet  had  actually  carried  down 
what  little  gold  originally  existed  in  the  mountain.  Another  con* 
sideretion  remains,  well  known  in  Pera  and  Hungary,  namely,  whe- 
ther more  gold  may  not  be  expended  than  procuredt  m  working  a 
mme,  if  virtually  discovered. 

The  silver  found  in  the  Irish  mmes  deserves  more  attention. 
Bonte  mentions  a  mine  of  this  metal,  mtermingled  with  lead,  which 
wns  irrooght  m  the  connty  of  Antrim,  and  yielded  a  pound  of  pure 
silver  from  thirty  pounds  of  lead.  Another,  less  productive  of  silver, 
was  fomid  at  Ballymdare,  near  the  harbour  of  Sligoin  Coonaught; 
and  n  third  in  the  county  of  Tipperary,  thirty  miles  from  Limerick. 
Hie  ores  of  this  last  were  of  two  kinds,  most  generally  of  a  reddish 
colour,  hard  and  glistering ;  the  other,  which  was  the  richest  in 
silver,  resembled  a  blue  marl.  The  works  were  destroyed  in  the 
Irish  insurrections  under  Charles  I.  The  inine^  however,  is  now 
wronghton  account  of  the  lead  it  contains. 
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Copper  ot«  ii  foaod  in  varkms  parts  of  InHmd,  and  aHii^  of  th^ 
mines  conttiu  evident  marks  of  their  bating  beett  wiMigirt  at  a  fniiMi.i 
period.  That  at  Cronebane  and  BalijfnBortagfa^  in  tfan  cowitj  of 
WickloWy  is  of  pjrites  in  argillate  stmlak  *  it  contains  from  seven 
to  ten  \rer  cent,  of  copper ;  and  wben  broken  i^  sent  to  Swansea  or 
Neath  to  be  smelted.  The  separation  of  copper  from  its  snlphade 
by  means  of  iron  is  practised  here  to  a  great  extent  *.  The  BsUj- 
murtagh  mine  was  opened  in  170^9  by  Mr.  Wbaley,  who  aci|nired  a 
large  property  from  it.  In  Boss  islnnd,  in  the  lake  of  KttUamey*  m 
copper  mine  is  now  working,  where  rich  grey  copper  ore  is  procoied 
in  a  matrix  of  quartSj  having  aboot  thirty  per  cent,  of  the  metal.  At 
the  same  place  are  found  native  copper,  ruby  copper  ore^  mala- 
chite, and  copper  pyrites  in  great  variety.  The  chief  dilEcidtj  in 
procbriog  the  ore  arisen  from  the  water  of  the  lake,  which  reqiiiiea 
much  labour  to  keep  it  out.  There  is  also  a  copper  mine  an 
the  opposife  peninsula  of  Mucruss,  which  is  not  wrought  at  pie- 
sent.  Near  Newport^  in  the  county  of  Tippeniry,  there  is  a  isdi 
mine  of  yellow  pyrites,  lately  opened,  which  promises  to  be 
profitable  to  those  concerned  in  It. 

One  of  the  chief  mineral  productions  of  Irdand  is  iron,  the 
of  which  were  little  known  till  the  time  of  Ehiabeth.  Bonte  dividca 
the  iron  mines  of  Ireland  into  tMree  descriptk>ns :  1.  What  he  srylea 
the  bog  mine,  or  what  is  now  termed  lowland  ore,  found  n  moan 
and  bogs :  the  ore  resembling  a  yellow  clay,  but  monkferiag  iato 
a  blackish  sand.  2.  The  rock  mine,  a  bad  sort,  the  ore  intimatalj 
combined  with  stone.  3.  That  found  in  various  BMmntains,  the  aie 
spheric,  and  of  a  whitish  grey  colour  t  balls  of  the  best  ore 
tahied  kernels  full  of  small  holes,  whence  the  name  honey-comdb 
Boate  praises  this  iron  as  frequently  rivalling  that  of  Spam ;  nad 
woik  may  be  consulted  for  the  manner  of  ocmduoting  the  feondei 

Lead  is  found  In  great  abundance  at  Donally,  near  silver 
in  the  county  of  Tipperary,  before  mentioned }  at  Boss  Uaoii ; 
near  Cloglinakilty  in  the  county  of  Cork  j  and  in  the  oeaaty  af 
Wexford.  That  at  Ross  Island-  it  steel  grained  galena,  and  Ima 
often  Veins  of  copper  pyrites  nmning  through  it.  At  Doaally,  be* 
sides  galena,  there  is  very  rich  white  lead-ore.  Grey  cobalt«oia  is 
found  at  Mucruss  in  Kerry;  and  when  the  late  Mr.  Raspe 
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Ireiand  he  foaod  it  ate d  for  repairing  a  road  in  flie  peigbboiurbood, 
IWre  is  also  manganese  and  Mende,  both  brown  and  black  in  great 
abundatice^  in  rarious  parts  of  the  country. 

The  beds  of  coal  to  be  seen  in  various  regions  of  Ireland  have  not 
yet  been  explored  to  their  proper  extent.  That  at  Kilkenny,  found 
at  Castlecomer^  k  deservedly  celebrated  among  raineralogiits,  as 
the  purest  which  has  yet  been  traced  in  any  quarter  of  the  globe. 
Even  as  early  as  the  time  of  Boate^  coal  was  accidentally  discovered 
in  an  iron  mine,  in  the  county  of  Carlow.  ( 

One  of  the  most  beautiful  marbles  of  Ireland  is  found  near  Kil. 
keony;  and*  others  have  been  discovered  in  various  parts  of  the 
island.  Boafe  brands  the  freestone  of  Ireland  as  being  liable  to  im- 
bibe the  moisture  of  the  atmosphere ;  to  prevent  which  effect  it  waa 
necessary  to  htcrust  the  walls  with  brick,  or  to  line  them  with  wain, 
scot.    8bte  of  various  kinds  is  also  abundant. 

In  the  basaltic  regmn  of  the  county  of  Antrim,  is  a  white  lime- 
stone, which  resembles  chalk  in  many  respects,  especially  in  con* 
taining  nodules  of  flint ;  biit  is  much  harder  than  chalk,  from  having  a 
greater  quantity  of  water  of  crystalKcation  *.  In  the  county  of  Clare 
has  been  found  floor  resembling  that  of  Derbyshire.  Near  BeHast 
is  a  large  stratum  of  fine  gypsum ;  and  fuller's  earth  has  been  found 
in  several  counties  of  Ireland. 

[Penfioff^  Ftaxer*  Pkil.  Drmu.  Pink$ri§n.] 

SECTION  VI. 

Qgiekrikfer  Min$t  ai  Idria,  with  the  Siary  of  Count  AUkwHt  ImpH^ 

We  have  purposely  separated  these  extraordmary  excavations 
from  our  general  survey  of  mines  of  the  European  continent,  'that 
we  might  have  an  opportunity  of  introducing,  in  a  more  detached 
form,  a  very  singular  and  interesting  anecdote. 

The  Ban  of  Idria  is  a  district  immediately  subject  to  the  Chamber 
of  loner  Austria;  and  lies  towards  the  west  of  Krain  or  Camiola* 
The  quicksilver  mines  of  Idria  are  celebrated  in  natural  history^ 
poetry,  and  romance.  The  town  is  siball,  seated  in  a  deep  valley^ 
amidst  high  mountains,  on  the  river  of  the  same  name,  and  at  the 
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bottom  of  a  descent  so  steep,  that  it  is  ?ery  difficult,  and 
dangerous,  to  ride  to  it.  The  town  consists  of  about  two  hundred 
and  seventy  scattered  bouses,  and  a  citadel;  but  tiie  number  of  the 
inhabitants  is  calculated  at  about  two  thousand. 

This  town  is  famous  for  its  quicksilver-mines,  which  weic  first 
discovered  in  the  year  14i)7.  Before  that  time,  says  Keyster,  thin 
part  of  the  country  was  only  inhabited  by  a  few  coopers»  and  other 
artificers  in  wood,  with  which  the  country  abounds.  But  one  evcs»» 
tng  a  cooper  having  placed  a  new  tub  under  a  dropping  spring,  to 
try  if  it  would  bold  water,  when  he  came  in  the  moining  to  teke 
the  tub  away,  found  it  so  heavy  that  he  oonld  hardly  move  it*  At 
first;  the  superstitious  notions  that  are  apt  to  possess  the  minds  of 
the  ignorant,  made  him  begin  to  suspect  that  his  tub  was  bewitched  ; 
but  at  last  perceiving  a  shining  fluid  at  the  bottom,  and  not  know, 
iug  what  to  make  of  it,  he  went  to  Laubach»  where  he  shewed  It 
to  an  apothecary,  who  being  an  artful  man,  dismisied  him  with  a 
•null  gratuity,  and  bid  him  bring  some  more  of  the  same  stuff 
whenever  he  could  meet  with  it.  This  the  poor  cooper  frequently 
did,  being  highly  pleased  with  his  good  luck;  till  the  afiair  being  mt 
last  made  public,  several  persons  formed  themselves  into  a  society. 
in  Older  to  search  farther  into  the  quicksilver-mine.  In  their  pos. 
session  it  continued  till  Charles  Duke  of  Austria,  perceiving  the 
great  importance  of  such  a  work,  gave  them  a  sum  of  money,  as  e 
compensation  for  the  expences  they  had  been  at,  and  took  it  into 
bis  own  hands. 

The  subterraneous  passages  of  the  mine  are  so  extensive,  that  it 
would  take  up  several  hours  to  go  through  them.  The  greatest 
perpendicular  depth,  computing  from  the  entrance  of  the  shall,  is 
eight  hundred  and  forty  feet ;  but  as  they  advance  horixontally  under 
a  high  mountain,  the  depth  would  be  much  greater  if  it  were  mea- 
sured from  the  surface  of  the  hill.  One  way  of  descending  the 
shaft  is  by  a  bucket ;  but  as  the  entrance  is  narrow,  the  bucket  is 
liable  to  strike  against  the  sides,  or  to  be  stopped  by  something  io 
the  way,  so  that  it  may  easily  overset.  A  second  way  of  foiog 
down  is  safer ;  which  is,  descending  by  a  great  number  of  ladders, 
placed  obliquely,  in  a  kind  of  sig*zag ;  but  as  the  ladders  are  wet 
and  narrow,  a  person  must  be  very  cautious  bow  he  steps,  to  pie. 
vent  his  falling.  In  the  course  of  the  descent,  there  are  resting 
places  in  different  parts,  that  are  very  welcome  to  the  weary  tr«» 
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^clkr.  In  some  of  the  sabCerraneao  passages  the  heat  is  so  mtcase^ 
9s  to  throw  a  maa  ioto  a  sweat;  and  formerly,  in  some  of  these 
abaAs,  tJie  air  was  extremely  confined,  so  that  several  miners  have 
been  suffocated  by  a  kind  of  igneous  vapour  called  the  damp;  but 
by  sinking  tlie  main  shaft  deeper^  this  has  been  prevented*  Near 
the  main  shaft  is  a  large  wheel,  and  an  hydraulic  machine*  by  which 
all  the  water  is  raised  out  of  the  bottom  of  the  mine. 

The  mercury  prepared  by  nature,  or  perfectly  pure,  is  called 
Virgin  Metal,  and  b  found  in  some  of  the  ores  of  this  mine,  in  m 
multitude  of  little  drops  of  pure  quicksilver.  This  is  also  to  be 
met  with  in  a  kind  of  clay,  and  sometnnes  flows  down  the  passages 
or  tissures  of  the  mine  in  a  small  continued  stream,  so  that  a  man 
bas  frequently  gathered  in  six  hours  above  thirty-six  pounds  of 
viigin  mercury,  which  bears  a  higher  price  than  common  quick. 
aiWen  The  rest  is  extracted  from  cinnabar  (which  b  the  ore  of 
quicksilver)  by  the  force  of  fire. 

Every  common  miner  receives  the  value  of  three  shillings  and 
aix-pence  a-week ;  but  many  of  them  are  afflicted  with  a  paralytic 
disorder,  accompanied  with  violent  tremblings,  sudden  convulsive 
motions  of  the  hands  and  legs,  and  frightful  distortions  of  the  face. 
Those  are  most  subject  to  these  disorders  who  work  in  the  places 
where  virgin-mercury  is  found,  which  in  a* surprising  manner  insi* 
ouates  itself  into  their  bodies ;  so  that  when  they  go  into  a  warm 
bath,  or  are  put  into  a  profuse  sweat  by  steam,  drops  of  pure  mer* 
cury  have  been  known  to  issue  through  the  pores  trom  all  parts  of 
the  body.  These  mines  are  often  infested  with  rats  and  mice,  which 
feed  on  the  cnimbs  of  bread,  &c.  dropped  by  the  miners  at  their 
meals.  But  this  plague  seldom  lasts  long ;  for  even  these  annaali 
are  sciied  with  the  convulsive  maladies  as  well  as  the  miners,  whidi 
soon  proves  fatal  to  them.  It  is  esteemed  a  necessary  precaution 
for  every  person  to  eat  before  he  descends  mto  these  subterraaeoue 
regions. 

All  the  adjacent  country  is  very  woody ;  but  that  the  woods  may 
not  be  destroyed,  great  quantities  of  fuel  for  the  smelting  famacea 
are  annually  brought  down  the  river  Idra,  or  Idriaaa,  from  foresta 
that  lie  about  five  or  six  miles  distant.  Beside  this  river,  is  a  canal 
about  two  miles  in  length,  supplied  with  water  by  several  streama 
•ssuang  firon  perennial  springSi  in  order  to  pat  in  motioa  the  ma» 
diines  belonging  to  the  nines. 
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To  these  pernicious  and  deadly  ca? ems  crimiaals  are  occasionally 
banished  by  the  Austrtan  goTemment :  and  it  has  sometimes  oc* 
enrred,  that  this  ponishment  has  been  allotted  to  persons  of  oodsk 
deiable  rank  and  family.  The  following  is  a  most  interesting  tiw 
stance  of  this  kind  related  not  many  years  ago  by  Mr.  Evenird,  then 
in  Italy,  in  two  letters  to  a  friend,  inserted  in  the  tenth  volume  of 
the  Annual  Register,  and  which  has  laid  a  foundation  for  Mr.  Sar« 
gent's  elegant  dramatic  poem,  from  this  drcamstance  entitled  The 
Miite» 

LBTTBR  I. 

Thb  pleasure  I  always  take  in  writing  to  you,  wherever  I  am, 
and  whatever  doing,  in  some  measure  dispels  my  present  uneasiness; 
an  uneasiness  caused  at  oiice  by  the  disagreeable  aspect  of  every 
thing  round  me,  and  by  the  more  disagreeable  circumstances  of  tbe 
Count  Alberti,  with  whom  you  were  once  acquainted.  Yimi  re» 
member  him  one  of  the  gayest,  most  agreeable  persons  at  the  coart 
of  Vienna;  at  once  the  example  of  the  men,  and  the  favourite  of 
the  fair  sex.  I  often  heard  you  repeat  his  name  with  esteem,  as  one 
of  the  few  that  did  honour  to  tbe  present  age ;  as  possessed  of  ge>» 
nerosity  and  pity  in  the  highest  degree ;  as  one  who  made  no  other 
Use  of  fortune,  but  to  alleviate  the  distresses  of  mankind.  That 
gentleman^  Sir,  I  wish  I  could  say  is  now  no  more ;  yet,  too  on* 
happily  for  him,  he  exists,  but  in  a  situation  more  terrible  than  tlie 
most  gloomy  imagination  can  conceive. 

After  passing  through  several  parts  of  tbe  Alps,  and  havasg  ▼!. 
aited  Gerasanyi  I  thought  I  could  not  well  return  home  witiioat 
irisiting  the  quicksHver  mines  at  Idria,  and  seeing  those  dreadful  aob. 
tetraneous  caverns,  where  thousands  are  condemned  to  reside,  ahut 

m 

oat  fnm  M  hopes  of  ever  seeing  the  cheerful  light  of  the  son,  and 
tMlged  to  toil  out  a  miserable  life  under  the  whips  of  hnpoioua 
task-masters.  Imagine  to  yourself  an  hole  in  tbe  side  of  a  moun« 
tam,  of  about  five  yards  over ;  down  this  you  are  let  in  a  kmd  of 
bneket,  more  than  a  hundred  fathom,  the  prospect  growing  aitiU 
more  gloomy,  yet  still  widening,  as  you  descend.  At  length,  aHer 
swinging  in  terrible  suspense  for  some  time  in  this  precarious  sltaa« 
tion,  you  at  last  reach  the  bottom,  and  tread  on  the  ground ;  which, 
by  its  hollow  soniid  tmder  your  feet,  and  the  reverberatioas  of  tlie 
echoy  seems  thundering  at  eveiy  step  yoa  take.  ^  la  this  gloomy  and 
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frightfiil  solitude^  you  are  enlii^hteoed  by  the  feeble  li^lem  of  lanpib 
bere  and  there  disposed,  so  as  that  the  wretched  iohabitaDtsof  Ihete 
BMosions  cau  go  from  one  part  to  another  withoat  a  guide.  And 
yet  let  me  assure  you,  that  though  they  by  custom  could  see  ob* 
jects  «efy  distinctly  by  those  lights,  I  could  scarce  discern,  for  some 
time,  any  things  not  eveu  the  person  who  came  with  me  to  shew  me 
these  scenes  of  horror. 

From  tbb  description,  I  suppose,  you  have  but  a  disagreeable 
idea  of  the  place ;  yet  let  me  assure  you,  that  it  is  a  palace,  if  we  con^ 
pare  the  habitation  with  its  inhabitants.  Such  wretches  my  eyes 
never  beheld.  The  blackness  of  their  visages  only  serves  to  cover 
aa  horrid  pakoess,  caused  by  the  noxious  qualities  of  the  mineral 
tbey  are  employed  in  procuring.  As  they  in  general  consist  of  ma« 
lefiictors  condemned  for  life  to  this  tusk,  they  are  fed  at  the  public 
expence ;  but  they  seldom  consume  much  provision,  as  they  lum 
their  appetites  in  a  short  time,  and  commonly  in  about  two  yean 
expire,  from  a  total  contraction  of  alt  the  joints  of  the  body. 

In  this  horrid  mansion  I  walked  after  my  guide  for  some  time, 
pondering  on  the  strange  tyranny  and  avarice  of  mankind,  when  I 
was  accosted  by  a  voice  behind  me,  calling  me  by  name,  and  ea« 
quiring  after  my  health  with  the  most  cordial  affection.  I  turned* 
nnd  saw  a  creature,  all  black  and  hideous,  who  approached  me, 
and  with  a  most  piteous  accent  demanding,  <'AbI  Mr.  Everaixt 
**  don*t  you  know  me  ]*"  Good  God !  what  was  my  surprise,  whcp 
through  the  veil  of  hia  wretchedness  I  discovered  the  features  of 
ay  old  and  dear  friend  Alberti  I  I  flew  to  him  with  aftction,  and^ 
after  a  tear  of  coudoleoce,  asked  bow  he  came  there.  To  this  he 
ceylied,  that  having  fouglit  a  duel  with  a  General  of  the  Austrian 
infantry,  against  the  Emperor's  command,  and  having  left  him  for 
dead,  he  waa  obliged  to  fly  into  one  of  the  forests  of  Istria,  whei« 
he  was  first  taken,  andafterwards  sheltered,  by  some  banditti,  whe 
had  long  infested  that  quarter.  With  these  he  had  lived  for  nioe 
flMOths,  till,  by  a  close  investing  of  the  place  in  which  they  were 
concealed,  and  after  9  very  obstinate  resistance,  in  which  the  greater 
part  of  them  were  killed,  he  was  taken  and  carried  lo  Vienna,  in 
order  to  be  broke  alive  upon  the  wheel.  However,  upon  arriving 
at  the  capital,  be  was  quickly  knoun;  and  several  of  the  associalen 
of  his  ai^usatioa  and  danger  witnessing  his  innocence,  his  punt»h- 
nevt  of  the  rack  was  changed  into  that  ol  peipetuai  contioemen^ 
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and  laboar  in  tbe  mines  of  Idria :  a  lenteoce,  in  my  opinioii,  a 
thousand  times  worse  than  death. 

As  Albert!  was  givinie  me  this  account,  a  young  woman  came  up 
to  hlm»  who  at  once  I  saw  to  be  bom  for  better  fortune :  the  dread* 
Ibl  sttuation  of  the  place  was  not  able  to  destroy  her  beauty ;  and 
Cfen  in  thb  scene  of  wretchedness,  she  seemed  to  have  chamis  to 
grace  the  most  brilliant  assembly.  This  Ludy  was  m  fact  daughter 
to  one  of  the  first  ftniilies  of  Germany  s  and  having  tried  every 
means  to  procure  her  lover's  pardon  without  eflect,  was  at  last  re- 
solved to  share  his  miseries,  as  she  could  not  relieve  them.  With 
him  she  accordingly  descended  into  these  mansions,  from  whence 
few  of  the  living  return;  and  with  him  »he  is  contented  to  live,  for- 
getting the  gaieties  of  life ;  with  him  to  toil,  despbing  the  splendors 
of  opulence*  and  eonteuted  with  the  consciousness  of  her  own  con* 
stancy. 

LBrTTBR    tf. 
DEAR   SIR, 

Mt  hist  to  you  was  expressive,  and  perhaps  too  much  so,  of  the 
gloomy  situation  of  my  mind.  I  own  the  deplorable  situatioo  of 
the  worthy  man  described  m  it,  was  enough  to  add  double  severity 
to  the  hideous  mansion.  At  present,  however,  I  have  the  happmess 
of  informmg  you,  that  I  was  spectator  of  the  most  affecting  scene 
I  ever  yet  beheld.  Nine  days  after  I  had  written  my  but,  a  person 
came  post  from  Vienna  to  the  little  village  near  the  mouth  of  the 
greater  shaft :  he  was  soon  followed  by  a  second,  and  he  by  a  third. 
Their  first  enquiry  was  after  the  unfortunate  Count ;  and  I,  happcn- 
hug  to  overhear  the  densand,  gave  them  the  best  information*  TWo 
of  these  were  the  brother  and  cousin  of  the  Lady ;  the  third  was 
an  intimate  friend  and  fellow-soldier  to  the  Count :  they  came  with 
his  pardon,  which  had  been  procured  by  the  General  with  whom 
the  duel  had  been  fought,  and  who  was  perfectly  recovered  from 
his  wounds.  I  led  them  with  all  the  expedition  of  joy  down  to  hb 
dreary  abode,  and  presented  to  him  hU  friends ;  and  informed  hnn 
of  the  happy  change  in  hb  circumstances.  It  would  be  impossible 
to  describe  the  joy  that  brightened  in  hb  grief*wom  countenance: 
oor  was  the  young  Lady's  emotion  less  vivid  at  seeing  her  friendii 
and  hearing  of  her  husband's  freedom.  Some  hours  wete  employed 
in  mending  the  iqipcarance  of  this  faithful  couple  i  nor  conM  I 
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withoat  a  tear  behold  him  taking  leave  of  the  former  wretched 
companioos  of  his  toil.  To  one  he  left  his  mattock,  to  another  hn 
working  clothes,  to  a  third  his  little  household  utensils,  such  as  were 
necessary  for  him  in  that  situation.  We  soon  emei^;ed  from  the 
mine,  when  he  once  again  revisited  the  light  of  the  sun,  that  he 
had  totally  despaired  of  ever  seeing.  A  post-chaise  and  four  were 
ready  the  next  morning  to  take  them  to  Vienna;  where,  I  am  suice 
informed  by  a  letter  from  himself,  they  are  returned.  The  Empress 
has  again  taken  him  into  fiivonr ;  his  fortune  and  rank  are  restored ; 
and  be  and  his  fair  partner  now  have  the  pleasing  satisfaction  of 
feeling  happiness  with  a  double  relish,  as  they  once  knew  what  it 
was  to  be  miserable* 

Bj  way  of  appendix,  though  it  does  not  fall  immediately  within 
the  range  of  the  present  chapter,  we  shall  add  from  Mr.  Sargent's 
transbtion  the  following  interesting  account  recorded  by  Diodorus 
Sieolos  of  the  wretchedness  of  the  criminals  who  were  formerly 
condemned  to  work  at  the  mines  in  E^pt 

<*  On  the  confines  of  Egypt,  Arabia,  and  Ethiopia,*  says  Dio« 
doms  Siculus,  *'  there  is  a  tract  of  land  abounding  with  minerals, 
and  particularly  with  gold,  which  is  extracted  with  infinite  labour 
smd  expence.  The  soil,  which  is  hard  and  black,  is  intersected  with 
veins  of  marble  of  the  most  brilliant  whiteness  and  lustre.  In  this 
spot  the  superintendants  of  the  mmes  employ  a  great  number  of 
workmen  to  procure  the  ore;  for  the  kings  of  Egypt  send  all  those 
persons  to  the  mines  who  have  been  convicted  of  any  crime,  as 
wdi  as  the  prisoners  taken  in  war,  and  every  one  who,  being  falsely 
nr  justly  accused,  has  incurred  their  resentment.  Their  fimiilies 
arc  often  involved  in  the  same  fate  {  and  their  sovereign,  by  these 
means,  not  only  satisfies  hb  vengeance,  but  derives  a  great  advan* 
tage  fiom  their  punbhment.  These  unhappy  persons,  the  number 
of  whom  is  vety  considerable,  have  chains  fisstened  upon  their  legs, 
and  are  condemned  to  toil  day  and  night  without  intermission,  or 
any  hope  of  escaping  from  their  wretchedness :  for  they  have  foreign 
soldiers  set  over  them,  who  speak  a  different  language  from  them* 
selves,  which  render^  it  impossible  for  them  to  corrupt  their  guanU, 
cither  by  familiarity  or  promises.  ¥nien  the  soil  which  oontabis  the 
mc  is  too  hard,  they  soften  it  by  fire ;  after  which  they  apply  their 
■nnnal  exertkms,  and  break  it  in  pieces  with  Iron  tools  adapted  to 
that  poipose.    A  skilful  person  superintends  the  bttsiness^  who  is 
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aeqoakited  with,  the  teios  of  tie  mine,  mad  diiccts  the  woritmca  to 
then.    Tlie  Atnmgest  firiioiiers  are  employed  to  clei¥e  the  locks 
with  sharp  iron  mallets ;  a  work  vifhich  deiaaods  only  bodily  stieegth, 
aad  no  superior  dexterity.    They  drive  their  we(%es  obliqnelyy  ss 
they  are  directed  hy  the  gluniueriiig  of  the  ore;  and  at  it  i»  often 
seeessary  to  make  suddeo  turns  to  foHow  the  veins  of  the  aHneral, 
and  because  the  subterraneous  cavities  in  which  they  work  are  ex- 
tremely dark,  they  have  lamps  affixed  to  their  foreheads*    By  vaiy- 
ing  tlieir  posture  as  often  as  their  sitoetion  requires  it,  they  brmk 
off  the  pieces  of  rock^  which  feH  dowa  at  Ibeir  feet«     Ia  thn  mu« 
ner  they  toil  incessantly,  being  compelled  by  the  awnaces  aad  tbe 
stripes  of  their  task  masters.     Into  the  smaller  cavities  of  the  roek 
little  children  are  sent,  who  extract  from  thence  the  minute  pieces 
of  ore,  and  convey  them  to  the  mouth  of  the  mine.    The  men  of 
about  thirty  years  of  age  have  a  certain  quantity  of  the  mineral 
given  them,  which  they  pound  in  mortars  with  iron  pestles,  and  re- 
duce to  the  size  of  a  grain  of  millet.    The  women  and  old  men 
then  receive  it,  and  placing  it  under  grind-stones,  which  are  ranged 
in  order  for  that  purpose,  they  dispose  of  themselves  two  or  three 
to  each  mill,  and  gnud  it  till  they  have  reduced  it  to  the  fineness 
of  meal,  of  which  they  have  a  sample  given  them.    It  is  impos- 
sible not  to  compassionate  the  extreme  misery  of  these  wretches, 
who  are  not  permitted  to  bestow  any  care  on  their  persoiv^  nor  to 
cover  their  nakedness.    No  mercy  is  at  any  time  sbewp  either  to 
the  sick  or  maimed,  to  the  weakness  of  the  female  sex,  or  the  de« 
bility  of  age ;  but  they  are  compelled  by  stripes  to  persevere,  till 
their  stretch  is  exhausted,  and  they  expire  with  fatigue*     Thus 
these  unfortunate  people  have  no  hope  but  in  death,  and  the  horrors 
of  their  situation  make  them  dread  the  prolongation  of  life.— >Tbe 
superinteiuiants,  who  take  the  ore  when  it  is  reduced  to  a  fiaepow- 
der>  finish  their  work  in  the  following  manner:  They  spread  it  upon 
plauks  a  little  inclined^  and  wash  it  copiously  with  water.  The  earth  j 
particles  are  thus  carried  away  by  the  force  of  the  stream,  while 
the  gold,  on  account  of  its  weight,  is  left  behind*    This  operation 
being  frequeotly  repeated,  they  rub  the  ore  lightly  between  their 
hands;  after  wliioh  tbe}  diy  it  with  fine  sponges*  till  all  impurity  is 
removed,  and  the  powder  is  perfectly  clean.    Other  workmeo.then 
take  it,  and  having  weighed  and  measured  it,  put  it  into  earthen 
pots.    A  certatu  proportion  of  lead  is  afterwards  adde4  to  it,  with 
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B  few  gnuns  of  tall«  a  little  tin,  and  some  barley  meal.  Tliey  pout 
the  whoh  ioto  covered  yenels,  exactly  luted,  wbicb  tbey  place  in  a 
fiiiaacefor  five  days  and  nigbts  successively:  then,  having  allowed 
it  time  to  cool,  no  furtber  mixture  of  impure  matter  is  found,  btit 
the  gold  b  entirely  purified,  with  very  little  waste.  Such  is  the 
ouiimer  io  which  they  obtain  gold  on  the  confines  of  Eg)pt,  with 
imoMnse  labour.  Thus  Nature  herself  points  out  with  what  great 
dMkiiity  the  acquisition  of  this  metal  is  attended ;  which,  when  pro. 
cnredf  can  only  be  retained  by  extreme  caution  and  diligence ;  and 
tbe  use  of  which  is  productive  of  so  much  delight  and  solidtude  T 
IDiodaruM  Siemhts.  Sargent.  Ann.  Reg.  ScopaH  Tentamen  th 
Afhura  Hjf^argyrh] 

aBCTION    VII. 

Coal  Minei. 

Coals  are  scattereil  with  a  more  or  less  sparing  hand  over  every 
continent,  and  almost  over  every  kingdom  of  tbe  globe  |  but  in  no 
country  are  coal-mines  so  rich  and  frequent  as  in  our  native  soil. 
M.  Fnojas  de  St.  Fond  has  ascribed  the  whole  opulence  of  England 
to  her  coals,  as  being  tbe  very  soul  of  her  manufactures,  and  con- 
•eqiieot  commerce.  The  coals  of  Whitehaven  and  Wigan  are  more 
pure ;  and  the  cannel  and  peacock  coals  of  Lancashire  are  so  beau- 
faiM,  that  they  are  suspected  by  some  to  have  constituted  the 
gagaiis,  or  jet,  which  tbe  ancients  ascribed  to  Britain.  It  is  occa* 
sioDBlly  met  with,  as  at  Bovey-beath  in  Devonshire,  resembling 
wood  impregnated  with  bituminous  matter  of  turf  or  peat,  we  have 
already  spoken  of  in  describing  tbe  fens  and  mosses  of  the  country, 
and  we  find  it  extending  even  to  Hampshire  and  other  southern  dis* 
tricta. 

There  b^  indeed,  nothmg  which  has  contributed  more  essentially 
to  the  proqierity  of  Great  Britain,  or,  which  has  tended  more  to 
prodvce  and  finter  the  important  manufactures,  by  which  this  in- 
dostrions  and  enterprixmg  island  is  distinguished,  than  tbe  mines  of 
ooal,  which  are  scattered  m  such  profusion  Bn<)er  its  surfiice.  We 
find  every  manufacturing  town  set  down  in  the  midst  of  a  coal 
country:  Bristol,  Birmingham,  Wolverhampton,  Sheffield,  New- 
castle,  and  Glasgow,  afford  striking  instances,  and  many  more  will 
icadily  occur  to  the  recollection  of  every  one  who  b  acquainted  wiUi 
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Great  Britain.    An  accurate  account  of  the  different  coal  fiekb»  is 
this  island,  would  be  a  very  valuable  addition  to  our  gfoyoatir 
knowledge.    Several  excellent  tracts  on  tiie  subject  have  bcaipvb- 
lished  at  different  periods,  especially  by  Mr.  Williams,  in  his  AimenU 
Kingdom }.  but,  unfortunately,  the  terms  employed  in  these  txads* 
being  the  usual  ones  employed  by  the  miners,  are  too  vague  and  too 
little  understood  to  convey  any  exact  information.    There  is  a  paper 
in  ail  t«i/i;.  ^  )lume  of  the  Trauisactions,  giving  an  account  of  the  coal 
mines  of  Meudip,  in  Somersetshire,    They  occur  in  that  county, 
as  every  where  else  in  the  low  country,  and  are  not  to  be  found  ia 
the  iiills.     The  beds  of  coal  are  not  horizontal,  but  sloping,  and 
they  dip  to  the  south-east  at  the  rate  of  about  22  inches  per  fathom. 
Hrnce  they  would  speedily  sink  so  deep  that  it  would  not  be  pos- 
t  sible  to  votk  them,  were  it  not  that  the  beds  are  here  and  there 
intersected  by  perpendicular  dykes,  or  veins,  of  a  different  kind  of 
mineral,  (sometimes  clay,  but  usually  green  stone) :  and,  upon  the 
oilier  side  of  this  vein,  they  are  all  found  considerably  raised  op. 
There  are  seven  different  beds  of  coal  at  Mendip,  lying  at  regnltf 
distances  below  each  other,  and  separated  by  beds  of  a  difincDt 
kind  of  matter.    From  the  names  which  Mr.  Stiachey  applies  to 
these  beds,  it  is  impossible  to  make  out  the  nature  of  every  minenl 
which  occurs^    Sand  stone,  slate  slay,  and  bituminous  shale^  seen 
to  be  the  principal.    The  deepest  bed  of  coal,  which  is  ten  inches 
thick,  and  is  not  considered  as  worth  workmg,  lies  abont  38  fa* 
thorns,  or  228  feet  below  the  surface  of  the  earth  *• 

The  town  of  Newcastle,  in  the  county  of  Northumberlaad,  b 
very  much  distinguished  for  its  trade  in  coals.  It  was  first  made 
a  borough  by  William  the  Conqueror,  and  the  first  charter  giaated 
to  the  townsmen  for  digging  coals  was  in  the  reign  of  Heniy  111. 
in  the  year  1239;  hut  in  1305,  the  use  of  coal  for  fuel  was  pro- 
hibited in  London,  by  royal  proclamation,  chiefly  because  it  injored 
the  sale  of  wood  for  fiiel,  great  quantities  of  which  were  tlien  grim- 
ing about  that  city«  This  interdiction,  however,  did  not  lon^  cos- 
tinue,  and  we  may  consider  coals  as  having  been  dng  and  exported 
from  this  place  for  more  th^n  four  hundred  years.  According  to  Pea* 
tiant,  there  are  aBout  twenty*four  considerable  collieries  which  lie 
at  different  distances,  from  five  to  eighteen  miles,  of  the  river.  Brsod 
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makes  tlie  average  of  six  years  to  Christmas  1776,  produce  an  an. 
Dual  consumption  of  three  hundred  and  eighty  thousand  chaldrons^ 
Newcastle  measure,  of  which  about  thirty  thousand  chaldrons  are 
exported  to  foreign  parts.  The  boats  employed  in  the  coUiery  are 
called  keels,  and  they  are  described  by  Mr.  Penuant  as  strongs 
c1amsy»  and  oval,  each  carrying  about  twenty  tons,  and  about  four 
hundred  and  fifty  of  such  keels  being  constantly  employed.  The 
keelmen  are  those  who  load  and  unload  the  boats  or  lighters :  they 
were  formed  into  a  fraternity  as  early  as  the  year  1539 :  sod  seem 
to  haTe  lieen  dependant  on  the  hostnien,  who  were  incorporated  in 
1600,  but  their  employment  is  not  ascertained  by  Mr.  Brand ; 
prolMbly  they  acted  as  agents  in  freighting  the  ships  which  came  to 
that  port  for  coalSj  which  they  obtained  from  the  proprietors  of  the 
coal-mines.  Pennant,  who  gives  a  somewhat  different  estimate, 
states  the  shipping  at  Newcastle  in  the  year  1776  to  be  as  follows: 

Ships.  Tons. 

Coast  trade     -•••-.     3565        689,090 
Foreign  ports  --••••       363  49.124 


Total,  8948        738,214 

It  is  a  eonuBOD  apkuon  among  geologists,  that  pit  coal  is  of  fe- 
getable  origm,  and  that  it  has  been  brought  to  its  present  state  by 
means  of  some  chemical  process,  with  which  we  are  ilill  nnac- 
qoainted.  There  is  one  circumstance  which  gives  this  opinion* 
though  at  first  sight  it  may  appear  extravagant,  considerable  plau- 
sibflhy,  we  mean,  the  exbtence  of  vast  depositions  of  matter,  half 
way  as  it  were  between  perfect  wood  and  perfect  pit  coal ;  betraying 
obviously  its  vegetable  nature,  and  yet  so  nearly  approximating  to 
l>il  eoal  in  several  respects,  that  it  has  been  generally  distinguished 
by  the  name  of  coal.  One  of  the  most  remarkable  of  these  depo» 
Sitioos  exists  in  Devonshire,  about  IS  miles  south-west  of  Exeter, 
nod  is  well  known  under  the  name  of  Bovey  coal.  It  has  been  very 
vreil  described  by  Dr.  Mills,  m  the  Philosophical  Transactions;  and 
ita  vegetable  natuie  has  been  ascertained  by  Mr.  Hatchett,  in  a  set 
€f  cmpennents  which  do  not  belong  to  the  present  chapter. 

The  beds  of  coal  are  70  feet  thkk,  but  there  are  beds  of  clay 
intorspcned*  On  the  north  side  they  come  within  a  foot  of  the 
awfaoev  and  dip  south  at  the  rate  of  about  20  niches  per  fiithom* 
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The  deepest  beds  are  the  blackest  aud  heaviest,  and  have  the  cioie^ 
reseroblance  to  coal*  The  upper  resemble  wood  strongly*  and  are 
eonsidered  as  wood  by  the  people  who  dig  them.  They  are  brown, 
and  become  exceedingly  friable  when  dry.  They  burn  with  a  flame 
similar  to  wood.  They  have  exactly  the  appearance  of  wood  which 
has  been  rendered  quite  soft  by  some  unknown  cause,  and,  while 
in  this  state,  has  been  crushed  flat  by  the  weight  of  the  incumbent 
earth.  This  »  the  case,  not  only  with  Bovey  coal,  bnt  it  bolds  sIm) 
with  all  the  beds  of  wood  coal,  hitherto  observed  in  every  part  of 
the  earth.  Dr.  Mills  and  Dr.  Miller  have  endeavoured,  by  subject- 
ing Bovey  coal  to  destnictive  distilkition,  and  comparing  the  efl^cti 
with  tha  destructive  distillation  of  wood,  to  prove,  that  it  has  act 
been  formed  firom  the  vegetable  kingdom,  but  that  it  b  purely  and 
originally  a  mineral  *.  But  their  arguments  are  not  only  incondu* 
sive,  but  inconsistent  with  many  circumstances  connected  with  the 
coal.  Mr.  Hatchett  found  both  extraciwe  and  retin  f  substances 
peculiar  to  the  vegetable  kingdom. 

The  most  extraordinary  excavations  that  are  perhaps  any  wbeie 
to  be  met  with  are  at  Whitehaven,  and  they  seem  to  have  a  very 
oonsiderabte  resemblance  in  their  structure  to  the  gypsum  quarries 
at  Paris,  whence  many  have  conceived  that  the  latter  are  in  like 
Manner  altogether  artificial.  The  following  dcscriptioQ  of  this  ex- 
4iaordinary  colliery  we  take  from  Nicholson's  Antiqiuties  of  West. 
■Kireland. 

The  coal  mines  at  thb  place  (Whitehaven)  are  perhaps  the  BBost 
extrardinaiy  of  any  in  the  known  world.  Sir  Mm  Lowlher,  fiilher 
of  the  late  Sir  James,  was  the  first  that  wrought  than  for  Ibreiga 
consamptioo.  It  hath  been  compvted,  that  the  said  two  geatltnieo, 
in  the  compass  of  a  century  (which  time  tbey  enjoyed  these  miDes)^ 
expended  in  one  of  them  only,  upwards  of  half  a  milHoft  sterling. 

The  principal  entrance  into  these  mines  for  men  and  hofaes>  is  by 
9^  opening  at  the  bottom  of  an  hill,  tbroitglr  a  long  passage  hewo 
in  the  rock ;  which,  by  a  steep  descent^  lead^  down  to  the  lowest 
vein  of  eoaL  The  greatest  part  of  this  descent  is  thnMigh  spaoioui 
galleries,  whfeh  contmually  btersect  other  gaHeiias ;  all  the  coai 
being  cut  away  except  large  pillan,  whick^  m.  deep  |iaits  af  the 
mine,  are  three  yards  high,  and  about  twelve  yvds  sfaaae  at  the 
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iMse ;  sach  great  strength  being  there  required  to  support  the  pon* 
dcrous  roof. 

The  ionics  are  sunk  to  the  depth  of  one  hundred  and  thirty  fa- 
tbomsi  and  are  extended  under  the  sea  to  places  where  there  is, 
above  them,  suflicient  depth  of  water  for  ships  of  large  burden* 
These  are  the  deepest  coal  mines  that  have  hitherto  been  wrought ; 
and  perhaps  the  minen  have  not  in  any  other  part  of  the  globe  pe. 
nctratcd  to  so  great  a  depth  l)elow  the  surface  of  the  sea ;  the  very 
deep  mines  in  Hungary,  Pern,  and  elsewhere,  being  situated  in 
mountainous  countries,  where  the  surface  of  the  earth  is  elevated  to 
a  great  height  above  the  level  of  the  ocean. 

There  are  here  three  strata  of  coal,  which  lie  at  a  considerable 
distance  one  above  another,  and  there  is  a  communication  by  pita 
between  one  of  these  parallel  strata  and  another.  But  the  vein  of 
coal  is  not  always  regularly  continued  in  the  same  inclined  plain, 
bat  instead  thereof,  the  miners  meet  with  bard  rock,  which  intei^ 
mpts  their  further  progress.  At  such  places  there  seem  to  have 
been  breaks  in  the  earth,  from  the  surftce  downwards ;  one  part 
of  the  earth  seeming  to  have  sunk  down,  while  the  part  adjoining 
hath  remained  in  its  ancient  situation.  In  some  of  these  places  the 
earth  may  have  sunk  ten  or  twenty  fathoms  or  more ;  m  other 
places,  less  tlian  one  fisthora.  These  breaks,  the  miners  call  Dykes; 
and  wheu  they  come  at  one  of  them,  their  first  care  is  to  discover 
whether  the  strata  in  the  part  adjoining  be  higher  or  lower  than  in 
the  part  where  they  have  been  working  ;  or  (to  use  their  own  terms) 
whether  the  coal  be  cast  down,  or  cast  tip.  If  it  be  cast  down, 
they  sink  a  pit  to  it;  but  if  it  be  cast  up  to  ilny  considerable  height, 
they  are  oftentimes  obliged,  with  great  labour  and  expence,  to  ' 
carry  forward  a  level  or  long  gallery  through  the  rock,  until  they 
again  arrive  at  the  stratum  of  coal. 

Those  who  have  the  direction  of  these  deep  and  extensive  works* 
are  obliged  with  great  art  and  care  to  keep  them  continually  venti*' 
laled  with  perpetual  currents  of  fresh  air ;  which  afford  the  miners 
a  constant  supply  of  that  vital  fluid,  and  expel  out  of  the  mroet 
damps  and  other  noxious  exhahitions,  together  with  such  other 
burnt  and  foul  air,  as  is  become  poisonous  and  unfit  for  respiration. 

In  the  deserted  works,  which  are  not  ventihtted  with  perpetual 
currents  of  fresh  aur,  targe  quantities  of  these  damps  are  frequently 
collected;  and,  in  such  worksj  they  often  renam  for  a  bug  time, 
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ivithout  do'ni;  any  niiscbief.  But  wbrn»  by  scMiie  aocidenli  they 
are  sel  on  fire^  they  then  produce  dreadful  explosions,  very  destruc- 
tive to  tlie  miot-rs;  and  bursting  out  of  the  |iits  with  great  ioipc- 
too&ity,  like  tlie  fiery  eruptions  from  burolng  moonlaios,  force  ak>Dg 
with  then,  ponderous  bodief  to  a  prrat  height  in  the  air. 

lh«*  roal  in  these  mines  bath  several  times  been  set  co  fireby  tbe 
fuhiiiuating  damp,  and  hath  continued  burning  for  many  months; 
uotil  larL'e  streams  of  water  were  conducted  into  the  mioes,  and 
suffered  to  fill  those  parts  where  the  coal  was  on  fire.  By  such 
tires,  several  collieries  liave  been  entirely  destroyed  ;  of  which  there 
are  instiiiices  near  Newcastle,  and  in  other  parts  of  Eugland,  aod 
in  the  shire  of  Fife  in  Scotland ;  in  some  of  which  places,  the  fire 
has  continued  burning  for  ages. 

lo  order  to  prevent,  as  much  as  possible,  tbe  coUteries  ftom  bein^ 
filled  with  those  pernicious  damps,  it  has  been  found  necessary  care- 
fully to  search  for  those  crevices  in  the  coal,  from  whenoe  tl»ey  issue 
out;  and  at  those  places^  to  confine  them  within  a  uarnm  spacer 
nod  from  those  narrow  spaces  in  which  they  are  confined,  to  conduct 
them  through  long  pipes  into  tbe  open  air ;  where  being  set  on  fire, 
they  consume  in  perpetual  flames,  as  they  continually  aiise  out  ef 
tbe  earth. 

The  late  Mr.  Spedding,  wbo  was  the  great  engineer  of  these 
work&i  having  observed  that  the  fulminating  damp  cuuid  only  be 
kindied  by  flame,  and  that  it  was  not  liable  to  be  set  on  fire  by  red 
hot  irun,  nor  by  the  sparks  produced  by  the  collisiou  of  fimt  and 
iteeJ,  invented  a  machbe,  in  which  article  a  steel  wheel  b  turned  round 
with  a  veiy  rapid  motion,  and  fliul>  are  applied  thereto,  great  pleoij 
of  fiery  sparks  are  emitted,  that  aftord  the  miners  hucli  a  light  as 
enables  them  to  cany  on  their  work  in  close  plare»«  where  the  flame  of 
i|  camlle,  or  lanip«  would  occasion  dreadful  explosions.  Without 
some  invention  of  this  sort,  the  working  of  these  miues,  so  grrMtly 
auuoye<l  with  these  inflammable  damps^  would  long  ago  have  bttu 
impracticable. 

But  not  so  many  mines  have  been  ruined  by  fire  as  by  inundattoDs. 
Aud  iiere  that  noble  invention  llie  fire-engine  displays  its  beneficial 
efiects.  It  appears,  from  pretty  exact  calculations,  that  it  wouM 
require  about  650  a>en,  or  a  power  equal  to  that  nt  i  10  horbes>  to 
work  tbe  pumps  of  one  of  tbe  large»t  fire-engines  now  in  use  (the 
diauititr  oi  wUose  cylinder  ii  seventy  inches),  and  thrice  that  num* 
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ber  of  men  to  keep  an  engine  of  this  sise  constantly  it  work:  And 
that  as  much  water  may  be  raised  by  an  engiue  of  this  size  kept  con- 
stantly at  work,  as  can  be  drawn  up  by  2320  men  with  rollers  and 
buckets,  after  the  ntanoer'now  daily  practised  in  many  mines;  or  as 
nuch  as  can  be  bom  up  on  the  shoulders  of  twice  that  numt>er  of 
men,  as  is  said  to  be  done  in  some  of  fhe  mines  of  Peru.  So  great 
is  the  power  of  the  elastic  steam  of  the  boiling  water  iu  those 
engines,  and  of  ibe  outward  atmosphere,  which  by  their  alternate 
actions  give  force  and  motion  to  tlie  beam  of  this  engine,  and  b^  it  to 
the  pump  rod%  which  elevate  the  water  tlirough  tubesj  and  discharge 
it  out  of  the  mine. 

There  are  four  fire  engines  belonging  to  this  coHieiy ;  which, 
when  all  at  work,  discharge  from  it  about  1328  gallons  every  mi* 
note,  at  tliirteen  strokes;  and  after  the  same  rate  l,76d;390  gallons 
every  tweuty«fonr  hours.  By  the  four  engines  here  employed, 
oeariy  twice  the  above-mentioned  quantity  of  water  might  be  dis. 
charged  from  mines  that  are  not  above  sixty  or  seventy  fathoms 
deep,  which  depth  is  larely  exceeded  in  the  Newcastle  collieries,  or 
in  any  of  the  English  collieries,  those  of  Whitehaven  excepted.* 

Coal  pits  have  sometimes  taken  fire  by  accident,  and  have  con- 
tinued to  burn  for  a  considerable  length  of  time.  There  is  one  ex« 
ample  of  this  accident,  related  in  two  different  papers  in  tlie  Philo- 
sophical Transactions.  About  tlie  year  1048^  a  coal  mine  at  Ben- 
well,  a  village  near  Newca8tle»upon-Tyne,  was  accidentally  kindled 
bj  a  candle ;  at'first,  the  fire  was  so  feeble,  that  the  reward  oi  half-* 
a-crown,  which  was  asked  by  a  person  who  offered  to  extinguish  it, 
was  refused.  But  it  gradually  increased,  and  had  continued  bum- 
ing  for  thirty  years  wheu  the  account,  in  the  Transactions,  was 
drawn  np;  and,  it  was  not  conceived,  that  it  ever  could  be  extin- 
guisfaed  till  the  fuel  was  burnt  out  t*  Other  examples^  of  a  similar 
kind,  have  happened  m  Scotland  and  iu  Germany. 

[Fwgas  de  SL  Fond.  PmnanU  NichoU<m  and  Bum,  Thomson,'] 


*  For  tliese  observationty  olMeivet  Mr.  Nicholson  on  the  coal  min^  at  Whice- 
haven,  we  are  obliged  to  the  very  ingenious  Dr.  Brownrigg's  Notes  on  a  beautiful 
licUe  poem  of  Dr.  Dalton's,  on  the  return  of  two  young  ladies  from  viewing 
those  mines. 

t  Phil.  Tians.  lOji,  Vol.  XT.  p.  709 ;  and  Ibid,  1740,  VoU  XLIV.  p.  941. 
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SECTION  VIII. 

Fel&ng  Colliery,  near  SunderlamL 
With  Ml  Accontt  of  the  dicadfbl  Accident  wliichlapp«Md  .there  oa  hfay  %$,  itit* 


Felling  u  a  muior  in  the  chapelry  of  He  worth,  and  parish  of 
Jarrow»  about  a  mile  aod  a  half  east  of  Gateshead^  in  thecountj  of 
Durban).  It  cootaius  several  strata  of  coal,  tbe  up|»ennost  of  which 
were  extensiveljf  wrought  in  the  beginning  of  the  last  century.  The 
stratum  called  tbe  High-main,  was  won  in  17799  *d<1  conluiued  to 
be  wrought  till  the  igih  of  January,  1811,  wben  it  was  entirelj 
excavated. 

Tbe  present  colliery  is  in  the  seam  called  tbe  Low.main.  It 
commenced  in  October*  1810,  and  was  at  full  work  m  May^  1811. 
Messrs.  John  and  William  Brandling,  Henderson,  and  Grace,  have 
eacb  a  fourth  share,  both  in  its  royalty  and  in  the  adventure ;  they 
have  also  a  lease  from  tbe  Dean  and  Chapter  of  Durham^  of  a  large 
extent  of  coal,  lying  on  tbe  south  and  east  of  tbe  manor  of  Fdliog. 

Tbe  working  or  down*ca&t  shaft,  marked  A  on  tlie  annexed  plan, 
is  called  tbe  Jobo  Pit,  and  is  situated  on  the  north  side  of  the  Suu- 
derland  road,  aod  halfway  between  Felling  toll4>ar,  and  FellingJisll. 
It  is  204  yards  deep,  and  furnished  with  a  machine  or  steam«eiigioe 
for  drawing  tbe  coal^  and  with  an  engine  called  a  whim  gio,  wrought 
by  horses,  and  of  use  in  letting  down  and  drawing  up  tbe  workmeo, 
wheu  the  machine  chances  to  be  crippled,  or  repairing ;  and  when 
it  lies  idle  ou  pay  Saturdays  and  on  Sundays.  Here  is  also  a  high 
lube  of  brick'work,  employed  in  assisting  ventilation  wbile  tbis  shaft 
was  sinking,  and  till  tbe  communication  by  the  narrow  boards  vod 
the  drifts  was  opened  between  the  two  shafts;  since  that  it  basbeen 
of  no  use. 

Tbe  upcast,  or  air  furnace  shaft,  is  called  the  William  P!t«  It 
is  on  an  eminence  550  yards  soutb«west  of  tbe  Jobn  Pit,  and  b  dis- 
tinguished by  a  whim  gin  and  a  lofty  tnbe  of  biidE*work.  This  shaft 
is  S32  yards  deep. 

Qver  each  pit  two  iron  puUies  were  suspended  on  a  kind  of  scaflbld, 
fuilled  tbe  sbaft*frame.  In  these  ran  tbe  ascending  and  descending 
ropes.  Tbe  pullies  over  tbe  Jobn  Pit  were  six  feet  in  diameter,  aod 
weighed  nine  cwt.  a-piece.    Tbose  m  which  the  rope  of  the  gm  were 
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John  Pit  ran,  were  fixed  on  a  cnue,  which  turned  them  over  or 
from  the  shaft  as  occasion  required. 

As  there  are  do  feeders  of  water  in  the  strata  below  the  high 
iMun,  the  low  main  coal  is  kept  perfectly  dry  by  tubbing  the  watery 
scams  with  a  circular  casing  of  oak  wood,  formed  into  pieces  re« 
■cmbling  the  fellies  of  a  wheel :  this  conrrivance  has  the  appearance 
of  the  ashlar  work  of  a  well,  and  saves  the  expense  of  a  steain-eugine 
for  drawing  water.  The  white  lines  on  the  plan  represent  the  ex* 
cavated  parts;  the  broadest  of  them  are  called  boards,  and  these 
tliat  cross  them  at  right  anglea  are  walls.  The  two  narrow  linet 
which  run  north  and  south,  on  the  east  side,  are  called  double 
winning  head*ways,  and  the  narrow  lines  between  them,  stentings ; 
the  two  lines  on  the  west  side  of  the  William  Pit  are  also  double  win- 
Ding  bead-ways.  The  two  boards  on  the  north  are  termed  the  narrow 
boards  ;  tliey  were  the  parts  first  excavated,  and  were  made  for  the 
purpose  of  opening  a  communication  for  the  atmospheric  air  between 
the  two  pits:  the  lines  between  the  west  end  of  the  narrow  boards 
and  the  William  Pit,  are  called  drifts.  The  inclined  plane  board 
is  marked  P  P  on  the  phin* 

The  parallelograms  formed  by  the  boards  and  walls,  are  called 
pSlan ;  they  are  sdid  masses  of  coal  left  to  support  the  roof  of  the 
miae,  and  are  each  twenty«six  yards  long,  and  eight  yards  broad. 

The  single  black  lines  in  the  waUs  and  stentings  represent  stop* 
piBgSy  and  the  double  lines  trap-doors,  each  of  which  are  placed  to 
divert  the  current  of  atmospheric  air  through  proper  channels.  The 
stoppings  are  made  of  brick  and  lime ;  and  in  this  colliery,  were 
streogtfaened  on  each  side  wiHia  wall  of  stone.  The  tr«p-4oors  aiw 
made  of  wood :  each  of  them  is  attended  by  a  boy  about  seven* 
eight,  or  ten  years  old ;  and  they  are  seldom,  used  but  in  the  avenues 
leading  from  the  working  shaft^  to  the  woikings.  At  the  circle  N, 
the  air  crossed  the  waggon-way,  and  at  M,  the  way  to  the  stable, 
over  arches  of  brick.  The  walls  which  have  stoppuigs  in  them,  are 
called  shetlu walls,  and  those  that  are  open,  loose-walls. 

la  all  large  colleries  the  air  is  accelerated  through  the  workings^ 
by  placing  a  large  fire,  sometimes  at  the  bottom,  and  sometimes  at 
the  top  or  the  up-cast  shaft,  which  m  these  cases  is  covered  over  and 
connected  with  a  ftimace  tube  or  chimney,  by  an  ardied  gallery  of 
hrkk  from  40  to  6o  feet  in  length.  lu  this  colliery  the  furuace  wu 
about  mjL  feet  from  the  bottom  of  the  tube» 
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The  first  conree  of  tbe  air«  aOer  descending  the  Jobii  Pit^  wis  on* 
der  the  arch  M,  up  the  inner  narrow  board  and  the  stable  board  S, 
to  the  trsp-door  at  the  head  of  the  narrow  boards;  then  down  the 
board  next  sonlh  of  the  stable  board ;  and  so  aHeni'ards  up  two  boards 
and  down  other  two»  till  it  traversed  the  newly  formed  sbeth  or  set 
of  workings*  brandling  from  the  southernmost  part  of  tile  <loable- 
lieadways  on  the  east :  from  thence  it  passed  over  the  two  arches  op 
the  outer  board  of  the  narrow  boards^  to  the  most  westerly  sheth  af 
boards,  and  ai\er  fanning  theni»  found  its  way  down  the  aine 
board,  along  the  driA  to  the  William  Pit,  through  which  it  ascended 
into  the  furnace,  and  thence,  charged  with  noxious  vapoun^  into  the 
open  air. 

From  this  explanation  it  will  easily  be  perceived  that  the  parity 
and  wholesonieness  of  a  coal-mine  has  no  reference  to  its  depth.  If 
the  air  be  conducted  through  all  parts  of  a  nfine,  as  here  described, 
and  no  falls  from  the  roof  occur  to  prevent  its  visiting  every  corner, 
the  old  excavations,  which  are  called  wastes,  will  be  constantly  ven» 
tllated  by  as  pure  air  as  the  boards  in  which  the  men  are  9t  work- 
each  part  of  the  mine  will  be  uniformly  wholesome;  but  when  ob* 
structions  occur,  and  are  not  speedily  removed ;  when  the  fire  in  the 
furnace  shaft  is  neglected  ;  or  when  care  has  not  been  taken  to  place 
the  stoppings  and  trap-doors  in  praper  places,  or  the  trap.doors  are 
carelessly  left  open,  or  stoppings  fall  down,— in  all  these  cases  acca« 
ninlations  of  fire-damp*  (called  siyihe  by  the  colliers),  immediately 


*  What  is  called  firedamp  in  co«l  miaci  is  the  carboiated  bydfo^n  gas  of 
cbeaniMi,  as  has  been  sufficient^  aaceruined  by  diiaet  eapeiuneots.  It  it  fooH 
poKdof 

Carbon  .•• ••7a 

Hydiojcn ••••..••••..••as 
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or  of  two  atoms  of  hydrogen,  and  one  of  carbon.  It  Is  said,  and  perbapi  truly, 
thit  it  always  exists  in  coal- mines,  mixed  with  carboaic  acid ;  and  all  the  sped- 
Mcna  of  it  procured  lor  the  purpose  of  examinatioa,  contain  a  mixtuie  of  that 
gas.  Hence,  probably,  that  fire-damp  is  fonned  by  the  actioB  of  coal  upon  water. 
The  water  is  decomposed,  two  atoms  at  once.  All  the  oxygen  combines  with 
aarbon,  and  forms  carbonic  acid ;  while  all  the  hydrogen  unites  likewise  with 
carbon,  and  forms  carbureted  hydrogen,  or  fiie-damp. 

It  is  difficult,  if  not  impossible,  to  make  any  mbcmre  of  fire-damp  and  commoa 
air  explode.    It  only  bums  n^dly,  with  a  bhia  flama,  and  htila  noise ;  bat 
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commence  in  plaees  deprived  of  the  atmospheric  current,  and 
tinue  to  tmin  their  dreadful  artiUei7,  and  grow  strong  in  dangert 
till  the  waate-nien»  or  ventilators  of  the  niioet  discover  them,  and 
wash  them  off,  or  they  ignite  at  the  workmen's  candles*  Blasts  oc* 
curring  in  partial  stagnations,  as  in  the  face  of  one  or  two  boards, 
though  they  generally  scorch  the  persons  in  their  way,  seldom  kill 
tbem ;  but  when  the  air  has  proceeded  Uizily  for  several  days  thriHtgfa 
m  colliery,  and  an  extensive  magazine  of  fire-damp  is  ignited  in  the 
wastes,  Uien  the  whole  mine  is  instantly  illuminated  with  the  most 
brilliant  lightniug— the  expanded  fluid  drives  before  it  a  roaring 
whirlwind  of  flaming  air,  which  tears  up  every  tbhig  in  its  progress, 
scorching  some  of  the  miners  to  a  cinder^  burying  others  under  enoff« 
mous  heaps  of  rtiins  shaken  from  the  roof,  and,  thundering  to  tlie 
sbaAs,  wastes  its  volcanic  fury  in  a  dbcharge  of  thick  clouds  of  coal 
dust,  stones,  timber,  and  not  unfrequentiy  limbs  of  men  and  horses* 
But  this  first,  though  apparently  the  most  terrible,  is  not  the  most 
destructive  effect  of  these  subterraneous  thunderings.  All  the  stop- 
pings and  trapb-doors  of  the  mine  being  blown  down  by  the  violence 
of  the  concussion,  and  the  atmospheric  current  being  for  a  short  time 


when  mixed  with  oxygen  gas  in  the  proper  proportion^  it  explodes  with  grctt 
violcflcc.  Suppose  we  take  lOO  measures  of  pure  carbureted  hydrogen  gni,  it 
will  not  explode  unless  the  oxygen  present  amount  to  io5  measures,  and  it  ceases 
to  explode  whenever  the  oxygen  amounts  to  more  than  937  measuri^s.  Hence  it 
would  seem  that  whenever  the  fire-damp  in  mines  amounu  to  1-I9th  of  the  bulk 
of  common  a«r  present,  it  will  be  apt  to  explode  with  a  candle ;  and  that  whea« 
cvcf  it  exceeds  i-Cth  of  the  air,  it  will  no  longer  be  capable  of  exploding.  All 
prop'ntl<><^^  becw.  en  i  -0  and  1-12  will  explode 

We  are  not  acquuinteU  wuh  any  means  of  preventing  the  formation  of  this  gas ; 
but  it  certainly  nn^ht  le  prevented  t  om  accumulating,  by  vemilating  the  mine 
properly,  i^the  nsna:  method  of  fires,  &c.  be  insuflicirnt,  nothing  would  be  ea^ 
sier  than  to  pump  the  air  oiitof  che  mine,  by  means  of  an  engine ;  and  this  wtmld 
secure  a  perfect  ventilation  at  all  times,  unless  we  suppose  the  workmen  culpably 
neghg'  I.:.  It  would  be  adviseablc  Oiat  the  overseers  of  coal-mines,  where  fire* 
dan-,-  exists,  should  learn  the  method  of  analysing;  the  air  of  the  mine,  in  order 
to  kr.  iw  when  the  fi>e-danip  approaches  fo  l-iaih  o(  the  air,  that  they  might  be 
awarr  ot  their  d  nger,  and  have  it  in  their  power  to  take  the  requisife  precaa- 
tious  to  prev  ;nt  it  The  process  to  be  followed  is  very  simple :  it  would  not 
jeqjiirc  any  txpensive  appAraius,  and  might  be  perfect^  learned  in  two  or  three 
days  by  any  intelligent  person ;  and  hence  with  great  ease  ud  ccrauaty  sll 
accidentt  from  fire-damps  mjght  be  effectually  guarded  against* 
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entMj  excluded  from  the  workings,  tliose  that  survived  the  dis. 
cimfige  of  the  fire.danip,  are  instantly  suffocated  by  the  after-damp, 
which  immediately  fills  up  the  vacuum  caused  by  the  explosion. 

T^iis  after-damp  b  called  cboak  damp  and  surfeit  by  the  colliers, 
ud  is  the  carbonic  acid  gas  of  chemists.  While  the  mine  is  at  woifc* 
it  lies  sluggishly  upon  its  floor,  and  sufliers  the  atmospheric  air,  as  a 
lighter  flnid,  to  swim  upon  it ;  fire-damp  being  the  lightest  of  the 
three,  floats  npon  the  atmospheric  air,  and  therefore  occupies  a  space, 
aocordiog  to  its  present  quantity,  nearest  the  roof  of  the  mine. 

The  coals  from  the  boards  on  each  side  of  the  William  Pit,  were 
conveyed  in  strong  wicker  baskets  called  corves,  to  the  crane,  oo 
tniMtt,  a  narrow  frame-work  of  wood  mounted  on  four  low  wheels : 
this  work  was  done  by  barrowmen  and  putters,  some  of  whom  are 
man,  and  manage  a  tram  singly,  by  going  behind  it  and  pushing  it 
forward ;  these  are  called  hewing  putters  or  headsmen :  the  others 
are  two  to  a  fram,  and  are  called  beadsmen  and  foals,  the  former  of 
wbom  pull  before  at  a  ro|>e  they  call  a  soam,  and  the  latter  push 
behind  with  their  shoulders  :  boys  about  15  or  15  years  old  are  em- 
ployed in  this  department  of  the  colliery.  The  crane,  at  the  time  of 
the  accident,  stood  eleven  pillars  up  the  crane-board :  it  had  been  re« 
moved  from  the  several  pillars  which  have, their  uppermost  comer 
canted  off,  and  a  |>eriod  fixed  in  the  vacancy.  The  use  of  the  crane 
b  to  Ktt  the  loailen  corves  off  the  trams,  upon  waggons  which  differ 
little  fVom  the  trams,  except  in  their  being  larger  and  stronger.  From 
the  crane,  about  four  waggons,  each  carrying  two  corves  and  chained 
together,  were  taken  to  the  bottom  of  the  craue-board  near  mim- 
btr  S6,  by  the  machine,  called  an  inclined  plane,  which  draws 
up  the  empty  waggons  by  the  weight  of  the  loaded  ones :  the  person 
who  regulates  this  machine  is  called  a  brake-man.  From  the  bottom 
of  the  inclined  plane',  the  coals  were  conveyed  on  the  same  waggons 
to  the  John  Pit. 

Tbb  mine  was  considered  by  the  workmen  a  model  of  perlecUoa 
iirthe  purity  of  its  air,  and  ordinary  arrangements— its  iOclfaied 
plhne  was  saving  the  daily  expense  of  at  least  13  horses — the  concern 
wore  the  features  of  the  greatest  possible  prosperity,  and  no  acddeot, 
except  a  trifling  explosion  of  fire-damf>,  slightly  burning  two  or  three 
worknen,  had  occurred.  Two  shilh  or  sets  of  men  were  constantly 
employed,  except  on  Sundays.  Twenty-five  acres  of  coal  had  been 
excavated.  The  first  shift  entered  the  mine  at  four  o'clock,  A.  Bf. 
and  were  relieved  at  their  working  posts  by  the  next  at  1 1  o'clock 
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hi  the  moniiiig.  The  establishment  it  employed  Under  grottndi  •• 
will  be  seen  in  the  succeeding  narrative,  consisted  of  alioot  12S  per« 
sons,  who,  in  the  fortnight  from  the  1  ItU  to  Ihe  2Ath  of  May,  1819. 
wrought  624  scores  of  coal,  equal  to  1300  Newcastle  chaldroiis»  or 
24554f  London  chaldrons. 

About  half  past  eleven  o'clock  on  the  morning  of  the  25th  of  MajU 
1812.  the  neighbouring  villages  were  alarmed  by  a  tremendous  ea* 
plosion  iu  this  colliery.  The  subterraneous  fire  broke  forth  with  two 
heavy  discharges  from  the  John  Pit,  which  were,  ailmost  instantane- 
ously, followed  by  one  from  the  William  Pit.  \  slight  trembling,  as 
from  an  earthquake,  was  felt  for  about  half  a  mile  around  the  work* 
ittgs ;  and  the  noise  of  the  explosion,  though  dull,  was  heard  to 
three  or  four  miles  distance,  and  much  resembled  an  unsteady  firw 
of  hfantry.  Immense  quantities  of  dust  and  small  coal  accompanied 
these  blasts,  and  rose  high  into  the  air,  iu  the  form  of  an  inverted 
cone.  The  heaviest  part  of  the  ejected  matter,  such  as  corves,  pkoea 
of  wood,  and  small  coal,  fell  near  the  pits;  but  the  dust,  borne  away 
by  a  strong  west  windy  fell  in  a  continued  shower  from  the  pit  to  the 
distance  of  a  mile  and  a  half.  In  the  village  of  Hewortb,  it  caused 
a  darkness  like  that  of  early  twilight,  and  covered  the  roads  so 
fliickly,  that  the  footsteps  of  passengers  were  strongly  imprinted  ia 
k.  The  heads  of  both  the  shaft-frames  were  blown  off,  their  sides 
set  on  fire,  and  their  pullies  shattered  in  pieces;  but  the  puUiasof 
the  John  Pit  gin,  being  on  a  crane  not  within  the  influence  of  the 
l»lasl,  were  fortunately  preserved.  The  coal  dust,  ejected  from  the 
William  Pit  into  the  drift  or  horizontal  parts  of  the  tube,  was  about 
three  inches  thick,  and  soon  burnt  to  a  light  cinder.  Pieces  of 
burning  coal,  driven  off  the  solid  stratum  of  the  mine,  were  als^ 
blown  up  this  shaft 

As  soon  as  the  explosion  was  heard,  the  wives  and  children  of  the 
workmen  ran  to  the  working-pit.  Wildnessaiid  terror  were  pieturad 
ia  every  countenance.  The  crowds  from  all  sides  soon  collected  to 
the  number  of  several  hundreds,  some  crying  out  for  a  husbaad, 
of  hen  for  a  parent  or  a  son,  and  all  deeply  affected  with  an  admix* 
tare  of  horror,  anxiety,  and  grief. 

The  machuie  being  rendered  useless  by  the  eruption,  the  rope  of 
llie  gin  was  sent  down  the  pit  with  all  expedition.  In  the  absenoe  of 
horses,  a  number  of  men,  whom  the  wish  to  be  instrumental  in  rea- 
eHing  their  neighbours  from  tlieir  perilous  situation,  seemed  to  supply 
with  stMOgtli  proportionate  to  the  urgency  of  the  oecasm,  put  their 
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shqulders  to  the  starts  or  shafts  of  the  sin^  aod  wrought  it  with  as. 
touisliing  expedition.  By  twelve  o'clock.  32  persons,  all  that  sur- 
vived this  dreadful  cataaiity^  were  brought  today-light.  Tb€  dead 
bodies  of  two  boys,  numbers  1  aod  4  *,  who  wete  miserably  scnicbed 
and  scattered,  were  also  brought  up  at  this  time :  three  boys,  viz. 
■umbers  2»  3,  aod  5,  out  ot  the  .'^2  who  escaped  alive,  died  within 
a  few  hours  af^er  the  accident.  Only  29  prions  were,  theiefore, 
kft  to  relate  what  they  observed  of  the  a))|>earances  and  efie*  ts  of 
this  mbterraneous  thundering :  121  were  in  the  mine  when  it  hap- 
pened, and  87  remauied  in  the  work  ngs.  Oue  overman,  two  waste, 
ncn,  two  deputies,  one  headsman  or  putter  (who  had  a  violent 
tooth-acheX  and  two  masons,  in  all  eight  persons,  came  up  at  dif- 
Ifient  iDtervab,  a  short  time  before  the  explo^ioD• 

They  who  had  their  friends  restored*  hastened  witli  fhem  from 
the  dismal  scene,  and  seemed  for  a  while  to  suffer  as  much  from  the 
eicess  of  joy  as  they  had  lately  done  from  grief;  aod  ihey  who  were 
yet  held  in  doubt  concerning  the  fate  of  their  relations  and  friends, 
filled  the  air  with  shrieks  and  bowlings ;  went  about  wringing  their 
hands ;  and  threw  their  bodies  iuto  the  most  frantic  and  extravagant 
gestures. 

The  persons  who  now  remained  in  the  mine*  had  all  been  ero* 
ployed  in  the  workings  to  which  the  plane4>oard  was  the  general 
avenue,  and  as  none  had  escaped  by  that  way«  the  apprehension  for 
their  safety  began  to  strengthen  every  moment.  At  a  quarter  after 
twelve  o'clock,  Mr.Straker,  Mr:  Anderson,  William  Haswell,  Edw. 
Bogers,  John  Wilson,  Joseph  Pearson,  Henry  Anderson,  Michael 
Menham»  and  Joseph  Greener,  therefore  descended  the  Jolin  Pit,  in 
expectation  of  meeting  with  some  of  them  alive.  As  the  fire«danip 
wonld  have  instantly  ignited  at  candles,  they  lighted  their  way  bj 
steel-mills,  small  machines  which  give  light  by  turning  a  plain  thin 
cylmder  of  steel  against  a  piece  of  flint«  Knowing  that  a  great  number 
of  the  workmen  would  lie  at  the  crane  when  the  explosion  happened, 
they  attempted  to  reach  il  by  the  plane-board  :  b'kit  their  progress 
was  intercepted  at  the  second  pillar  by  the  prevalence  of  cboak-damp: 
the  noxious  fluid  filled  the  tKMird  between  the  roof  and  the  thill ;  and 
the  sparks  from  the  steel  fell  into  it  like  dark  drops  of  blood.  Being, 
therefore,  deprived  of  light,  and  nearly  poisoned  for  want  ofalmos. 

pheric  air,  they  retraced  thehr  steps  to  the  shaf^,  and  with  aimifatr 

>  ■ 

•  Tlie  Dambcn  pefcr  lo  the'sitaatkait  of  the  siifcen  in  the  aaaeud  Phasi 
Felling  Collicfy. 
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ncecis  attnopted  to  pass  op  the  narrow  boards :  io  these  thej/vcre 
slopped  at  tlie  siith  pillar  by  a  thick  smoke,  which  stood  Kke  a  wall 
the  whole  height  of  the  board.  Here  their  flint-milis  were  not  only 
rendered  aseless,  and  respiration  became  eitremely  difficult,  hot  the 
ptolnbility  of  their  ever  reaching  the  places  where  they  eipected  to 
meet  with  those  tliey  were  in  search  of,  or  of  finding  any  of  them 
nlirej  was  entirely  done  away.  To  the  hopelenness  of  success  in 
their  enterprize  should  also  be  added,  their  certainty  of  the  mine 
being  on  6re,  and  the  probability  of  a  second  explosion  at  every  mo- 
oient  occoning  and  burying  Ihcm  in  its  ntins. 

At  two  o'clock  Mr.  Straker  and  Mr.  Anderson  had  just  ascended 
the  John  Pit,  and  were  (!one  to  examine  the  appearance  of  the  air 
issuing  from  the  William  Fit*  Meoliani,  Greener,  and  Rogers,  had 
also  ascended.  Two  of  the  party  were  at  this  moment  in  tlie  shaft, 
and  the  other  two  remained  below,  when  a  second  explosion,  much 
less  severe  than  the  first,  excited  more  friglitful  expressions  of  grief 
and  terror  amongst  the  relatives  of  the  persons  still  in  the  mine.  Ro. 
gers  and  Wilson,  the  persons  in  the  shaf>,  experienced  little  incon- 
venience by  the  eruption  :  they  ielt  an  unusual  heat,  but  it  had  no 
effect  in  lifting  up  their  bodies,  or  otherwise  destroying  the  uni. 
formity  of  the  motion  of  their  ascent.  Hiiswell  and  H.  Anderson, 
bearing  its  distant  growlings,  laid  themselves  down  at  full  length  on 
their  fiioes,  and  in  thb  posture,  by  keeping  firm  hold  of  a  strong 
wooden  prop,  placed  near  the  shaft,  to  support  the  roof  of  the  mine, 
experknced  no  other  inconvenience  from  the  blast,  than  its  lifting  np 
their  legs  and  poising  their  bodies  in  various  directions,  in  the  man- 
ner the  waves  heave  and  toss  a  buoy  at  sea.  As  soon  as  the  atmo* 
spheric  current  returned  down  the  shaft,  they  were  drawn  to  bank. 

Tliis  expedient  of  lying  down  and  suffiering  tlie  fury  of  the  blast  to 
roll  over  them»  is  mentioned  in  the  Life  of  Lord  Keeper  North, 
oader  the  year  I676.  It  is  most  efficacious  where  the  mine  is  wet, 
for  atflsospheric  air  always  accompanies  running  water;  but  the 
warning  of  a  blast  being  usually  sudden,  it  requires  a  degree  of  ex- 
perience and  coolness,  not  commonly  united,  to  exercise  any  pre- 
caution against  it.  The  miner  knowing  its  irresbtible  power,  iostantly 
sees  the  ioefficacy  of  every  attempt  to  escape,  and,  like  a  physician 
attacked  by  some  incoiable  complaint,  and,  conscious  that  his  art  is 
unequal  to  its  cttre«  makes  no  straggle  to  save  his  life. 

As  each  of  the  party  came  up,  he  was  surrounded  by  a  group  of 
anxious  inquirers^    All  their  reports  were  f  qually  hopeless ;  and  the 
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•rcofid  explosion  so  strongly  corroboraled  their  account  of  tbe  im- 
pure state  of  the  laioe,  that  their  assertions  for  tbe  present  seeased 
to  be  credited.  But  this  impression  was  only  momentaiy.  On  recoL« 
lection,  tbey  remembered  that  persons  bad  sorvived  similar  accideat^, 
and  when  the  mine  was  opened,  l>een  found  alnre.  Three  bad  been 
shut  up  during  forty  days  in  a  pit  near  Byker,  and  all  that  period  had 
subsisted  on  candles  and  horse  beans.  Persons,  too,  were  not  want- 
•  ing  to  infect  tbe  minds  of  tbe  relatives  of  the  suflerers  with  disbelief 
iu  tbe  accounts  of  the  persons  who  bad  explored  tbe  mine.  It  was 
suggested  to  tlieni,  that  want  of  courage  or  bribery,  might  be  in- 
ducements to  magnify  the  danger,  and  represent  the  impossibility  of 
reaching  the  bodies  of  the  unfortunate  men.  By  this  stpecies  of 
wicked  industry,  the  grief  of  the  neighbourhood  began  to  assume 
an  irritable  and  gloomy  aspect  The  proposition  to  exclnde  the  at* 
mospheric  air  from  tbe  nune,  in  order  to  extinguish  tbe  fire,  was 
therefore  received  with  the  cries  of  ''  Murder/*  and  with  detemi- 
nations  of  opposing  tbe  proceeding. 

Many  of  the  widows  continued  about  the  mouth  of  tbe  John  Pit 
during  the  whole  of  Monday  night,  with  the  hope  of  bearing  tbe 
voice  of  a  husband  or  a  son'  calling  for  assi.^tance. 

On  Tuesday  the  26lh  of  May,  the  natural  propension  of  tbe  ba« 
man  mind  to  be  gratified  with  spectacles  of  horror  was  strongly 
exemplified.  An  immense  crowd  of  colliers  from  various  parts,  but 
especially  from  the  banks  of  the  river  Wear,  assembled  roand  tiic 
pits,  and  were  profuse  in  reproaches  on  the  persons  concerned  in  the 
mine  for  want  of  exertion  to  recover  the  men.  Every  one  hnd  aonM 
example  to  relate  of  successful  attempts  in  cases  of  this  kindi— all 
were  lai^e  in  their  professions  of  readiness  to  gire  assistance ;  bat 
none  were  found  to  enter  the  inflammable  jaws  of  the  mine.  Their 
reasonings  and  assertions  seemed  indeed  to  be  a  mixture  of  those 
prejudices  and  conceits  which  cleave  to  workmen  whom  experience 
has  afforded  a  partial  insight  into  the  nature  and  peculiarities  of 
their  profession,  and  not  to  be  grounded  on  any  memory  of  iJKti^ 
or  to  result  from  a  knowledge  of  the  connection  between  causes  and 
effects :  and  on  this  account,  as  soon  as  tbe  leaders  of  tlie  outcry 
could  be  brought  to  listen  with  patience  to  a  relation  of  tlie  ap- 
pearances that  attended  this  accident,  and  to  bear  the  reasom 
assigned  for  the  conclusion  that  the  mhie  was  on  fire,  and  that  the 
persons  remaining  in  were  dead,  tbey  seemed  to  allow  tbe  impracti- 
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cability  of  reaching  the  bodies  of  the  suffincn,  till  the  fire  was  ex- 
tinguished, and  coosequently  the  necessity  of  smothering  it  out  by 
exclu(JiQg  atmotplieric  sir  from  the  mine. 

The  proprietors  of  the  mine  gave  the  strongest  assarances  to  the 
crowd,  that  it'  any  project  could  be  framed  for  the  recovery  of  tli« 
men,  tio  expence  should  be  spared  in  executing  it|  if  any  person 
could  be  found  to  enter  the  mine,  every  facility  and  help  should  be 
afforded  him ;  but,  as  they  were  assured  by  the  unanimous  opinion 
of  several  of  the  most  eminent  viewers  in  the  neighbourhood,  that 
the  workings  of  the  mine  were  in  an  unapproachable  state,  they 
would  hold  out  no  rewerd  for  the  attempt :  they  would  be  accessary 
to  uo  man's  death  by  persuasion  or  a  bribe. 

Tbe  mouth  of  the  John  Pit  had  continued  open  since  the  acci* 
denC;  the  William  Pit  was  to.dsy  almost  wholly  muzzled  with 
planks. 

On  Wednesday  the  27th  of  May,  at  the  clamorous  solicitation  of 
the  peopk,  Mr.  Straker  and  the  overman  again  descended  the  John 
Pit,  in  order  to  ascertain  the  state  of  the  air  in  the  workings.  Im> 
mediately  under  the  shaA  they  found  a  mangled  horse,  in  which 
they  supposed  they  perceived  some  signs  of  life ;  but  they  bad  only 
advanced  about  six  or  eight  yards,  before  the  sparks  of  the  flint 
were  extmguished  In  the  choak^damp.  and  Haswell.  who  played  the 
millf  bsgan  to  show  the  effects  of  the  carbonic  poison,  by  fimltering 
in  bis  steps.  Mr.  Straker  therefore  laid  bold  of  him.  and  supported 
faim  to  the  shaA»  As  the  baneful  vapnurs  had  now  taken  possessbn  of 
the  whole  of  the  mine,  and  they  found  it  difficult  to  breathe  even  in 
tbc  course  of  the  full  current  of  the  atmospheric  air.  they  imme- 
di;itely  ascended.  But  the  aflicted  creatures,  still  clinging  to  hope, 
disbelieved  their  report.  Wishful,  therefore,  to  give  as  ample  sa- 
tisfaction as  possible  to  the  unhappy  women,  Mr.  Anderson  and 
James  Tumbull  (a  hewer  of  the  colliery,  who  bad  escaped  the 
blast)  again  went  down.  At  thirty  fiithoms  from  the  bottom  they » 
found  the  air  exceedingly  warm :  to  eust  without  apoplectic  symp* 
toms  for  more  than  a  few  yards  round  the  bottom  of  the  shaft,  was 
found  impossible,  and  even  there  the  air  was  so  contatninated,  as  t^ 
be  nearly  irrespirable.  When  they  ascended,  their  clothes  emitfnd 
a  smell  somewhat  resembling  the  waters  of  Oibhmd  and  Harrow* 
gate,  but  more  particularly  allied  to  that  of  the  turpentine  distiU^ 
from  coal  tar. 

▼OL.  II.  2  A 
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The  report  of  these  last  adventurers  partly  succeeded  in  oonvmcinj 
the  people  that  there  was  no  possibility  of  any  of  their  friends  being 
found  alive.  Some,  indeed,  went  away  silent,  but  not  satisfied ; 
others  with  pitiable  importunity  besought  that  measures  to  recover 
their  friends  might  even  yet  be  adopted  and  persevered  in ;  and 
many,  as  if  grief  and  rage  had  some  necessary  connection,  went  about 
loadiug  the  conductors  of  the  mine  with  execrations,  and  thieaien- 
ing  revenge.  Some  were  even  heard  to  say  they  could  have  borac 
their  loss  with  fortitude  had  none  of  the  workmen  survived  the  ca. 
lamity :  they  could  have  been  consoled  had  all  their  neighbours  been 
rendered  as  miserable  and  destitute  as  themselves !  From  such  a 
multitude  of  distracted  women,  unanimity  of  sentiment  could  not 
be  expected^no  sclieme  of  proceedings  could  be  invented  fortunate 
enough  to  meet  with  the  approbation  of  them  all.  In  the  cveniDg 
of  this  day  it  was,  therefore,  resolved  to  exclude  the  atmospheric  air 
from  entering  the  workiugs,  in  order  to  extinguish  the  6rc  which 
the  explosion  had  kindled  in  the  mine,  and  of  which  the  smoke 
ascending  the  William  Pit  was  a  sure  mdication.  This  shaft  was 
accordingly  filled  with  clay  about  seven  feet  above  the  ingaie  or 
entrance  from  the  shaft  into  the  drift;  and  the  John  Pit  mouth  was 
covered  over  with  loose  planks. 

On  Thursday  the  28lh  of  May,  both  the  pits  continued  in  the 
state  they  were  left  on  the  preceding  evening ;  but  early  on  the 
morning  of  the  29th,  twenty  fothers  of  additional  thickness  in  clay 
were  thrown  into  the  WiUiam  Pit,  in  order  to  insure  its  being  air 
tight ;  and  on  the  same  day,  a  scaffold,  at  twenty.fivc  fkthoms  and 
a  half  from  the  surface,  was  suspended  on  six  ropes,  each  six  inches 
in  circumference,  in  the  John  Pit.  Upon  this,  ten  folds  of  straw 
were  thrown,  and  twenty^ix  fothers  of  clay ;  naipely,  fifteen  fother» 
on  Friday,  five  on  Saturday,  and  six  on  Sunday ;  on  which  day  the 
Kaffold  was  found  sufficienUy  air  tight,  by  its  holding  the  water 

poured  upon  it. 

On  the  1st  of  June,  one  of  the  ropes  of  the  scaffold  gave  way,  and 
on  the  next  day,  about  five  o'clock  in  the  afternoon,  the  whole  oi 
it  fell  to  the  bottom  of  the  pit.  Immediately  after  this  a  accoud 
scaffold  was  suspended ;  but  when  eight  fothers  of  clay  had  been 
thrown  upon  it,  it  also  broke  its  ropes  and  fell  to  the  bottom,  about 
eight  o'clock  on  the  evening  of  th6  same  day.  At  ten  o'clock 
another  expedient  was  resorted  to:  three  beams  of  timber  were 


MINKf,  MBTiLS,  AMD  UKTALLINE  EARTHS, 


^56         MINES,  METALt,  AND  MfiTALLlNB  ISABTHS. 

laid  serosa  the  inoutk  of  the  sbaft,  a  little  below  the  surface^  and 
these  were  traversed  with  strong  planks,  upon  which,  on  that  eYeoin^, 
and  early  next  taomiDg,  a  body  of  clay  was  laid  four  feet  thick,  and 
finnly  beaten  together.  At  the  same  time  a  ten  indi  stopping  of 
brick  and  lime  was  put  into  the  tube  drift  of  this 
ihatt:  this  drift  had  long  been  closed,  but  the 
additional  stopping  was  added,  for  greater  security 
against  the  firedamp  escaping. 

Preparations  now  began  to  be  made  for  re- 
opening the  mine.  For  this  purpose  a  brattice  or 
partition  of  thin  deals,  began  to  be  put  down  the 
William  Pit;  of  which  and  its  furnaoe-tube  and 
whim-gin,  the  annexed  figure  is  a  section.  The 
black  line  down  the  shaft  represents  the  brattice, 
which,  in  thb  ease,  was  made  to  assist  the  work- 
men iu  raising  the  clay  thrown  down  the  shaft  on 
the  7th  and  29th  of  May. 

About  this  time  many  idle  tales  were  circnlatcd  throogh  the 
country  concerning  several  of  the  men  finding  their  way  to  tbe 
shafts,  and  being  recovered.  Their  number  was  drcittnatanti'ally 
told — how  they  subsisted  on  candles,  oats,  and  beans  how  tbey 
heard  the  persons,  who  visited  the  mine  on  the  day  of  tbe  ncddens 
and  the  Wednesday  following,  bnt  were  too  feeble  to  apeak  suffi- 
ciently loud  to  make  themselves  heard.  Some  coojorer,  too^  it  wis 
said,  had  set  his  spells  and  divinations  to  work,  and  penetnted  tbe 
who!e  secrets  of  the  mine.  He  had  discovered  one  fiunisbing  group 
receiving  drops  of  water  from  the  roof  of  the  mine  ■  ■another  catiug 
their  sliocs  and  clothes,  and  other  such  pictures  of  misery*  These 
inventions  were  carefully  related  to  the  wkiows,  and  anawocd  tbe 
purpose  of  every  day  harrowing  up  their  sorrows  afresh.  Indeed, 
it  seemed  the  chief  employment  of  some  to  make  a  kind  of  insane 
sport  of  their  own  and  their  neighbours*  calamity. 

Oa  the  19th  of  June,  it  was  discovered  that  the  water  oomng  out 
of  the  tubbing  of  the  William  Pit,  had  risen  to  the  height  of  34 
feet  upon  the  clay.  On  the  3d  of  July,  thb  being  all  ovcRiome, 
the  hrallice  6iiislied,  and  a  great  part  of  the  clay  drawn  op,  the 
sinkers  began  to  bore  a  crow-hole  at  O,  ont  of  the  sliaft  mto  the 
north  drift.  On  the  next  day,  the  stoppings  m  the  tube  drift  of  tbe 
John  Pit  were  taken  down,  and  the  bore-hole  finished^  throu'^b 
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whidi  the  m  passed  briskly  into  the  niney  and  ascended  bj  the 
John  Pit  lube. 

Some  experiments  made  on  the  firedamp*  by  collecting  it  in 
bladders  in  the  John  Pit  tube,  before  the  bore*hole  was  opened^ 
proved  that  it  would  not  ignite  previous  to  its  mixture  with  aimnt* 
pberic  air.  This  shaft  became  an  upcast  at  three  in  the  aftertooon 
of  the  5th  of  July;  at  seven  on  the  same  day,  the  fire-damp 
exploded  on  its  being  exposed  to  the  flaine  of  a  caudle.  From  the 
6th  to  the  8th,  it  continued  in  the  same  Mate*  and  after  that  became 
so  saturated  with  atmosplieric  air,  as  to  lose  that  property. 

On  the  7th  of  July,  the  woiknen  pierced  through  the  clay  in  the 
Willinn  Pit  into  the  drift ;  and  at  45  mioutea  past  eleven  in  the 
morning,  the  John  Pit  tube  emitted  a  thick  continued  folume  of 
vapoar^  alternately  of  a  blackish  and  a  grey  colour ;  at  five  in  the 
aflemooo,  it  was  of  a  light  iteam  colour,  and  the  next  mormng 
scarcely  visible. 

The  nsoming  of  Wednesday  the  8th  of  July»  being  appointed 
for  entering  the  workings,  the  distress  of  the  neighbourhood  was 
again  renewed  at  an  early  hour.  A  great  concourse  of  people  col- 
lected—some out  of  curiosity— to  witness  the  commencement  of  an 
undertaking  full  of  sadness  and  danger— some  to  stir  up  the  revenge 
and  aggravate  the  sorrows  of  the  relatives  of  the  sufierers^  by 
calumnies  and  reproaches,  published  for  the  sole  pur|)ose  of  mis- 
chief; but  the  greater  |nirt  came  with  broken  hearts  and  streaming 
eyes,  in  expectation  of  seeing  a  father,  a  husband,  or  son,  **  brought 
up  oat  of  the  horrible  ph  T' 

As  the  weather  was  warm,  and  it  was  desirable  that  as  much  air 
might  pas9  down  the  shaft  as  possible,  constables  were  placed  at 
proper  distances,  to  keep  off  the  crowd.  Two  surgeons  were  also  in 
attendance,  in  case  of  accidents. 

At  she  o'clock  in  the  morning,  Mr.  Straker,  Mr.  Anderson,  the 
overman  of  the  colliery,  and  six  other  persons,  descended  the 
William  Pit,  and  began  to  traverse  the  north  drif^  towards  the  plane 
board.  As  a  current  of  water  had  been  constantly  diverted  do|rn 
tbn  shaft  for  the  space  of  ten  hours,  the  air  was  found  to  be  per* 
fectly  cool  and  wholesome.  Light  was  procured  from  steel-mills. 
As  the  explosion  had  occasioned  several  faBs  of  large  masses  of 
stone  ftom  the  toof,  I  heir  progress  was  considerably  delayed  by 
fcmoTing  them.    After  the  plane-board  was  reached,  a  stopping 
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was  put  across  il  on  the  right  hand»  and  one  across  the  wall  oppo* 
site  the  drift.  The  air,  therefore,  passed  to  the  left|  and  number 
fir  was  found. 

The  shiJU  of  men  employed  in  this  doleful  ind  unwholesome 
worki  were  generally  about  eiglit  in  number.  They  were  four 
hours  in  and  eight  hours  oat  of  the  mine :  each  iudividual,  there* 
fore»  wrought  two  shifts  every  24  hours* 

When  the  body  of  number  six  was  to  be  lifted  into  a  shell  or 
cofBni  the  men  for  a  while  stood  over  it  in  speechless  horror;  they 
imagined  it  was  in  so  putrid  a  state,  that  it  would  fall  asunder  by 
lifting.  At  length  they  began  to  encourage  each  ether  **  in  the 
name  of  God*'  to  begin ;  and  after  several  hesitations  and  resolu<» 
tions,  and  covering  their  hands  with  oakum  to  avoid  any  unpleasaot 
sensation  from  touching  the  body,  they  laid  it  in  a  coffin,  which  was 
conveyed  to  the  shaft  in  a  bier  made  for  the  purpose,  and  drawn '  to 
bank'  in  a  net  made  of  strong  cordsi 

It  is  worthy  of  remafk  that  numbei'  six  wils  found  within  two  or 
three  yards  of  the  place  where  the  atmospheric  current  conceo- 
trated,  as  it  passed  from  the  one  pit  to  the  other ;  but  that  he  was 
lying  on  his  face  with  his  head  downwards,  apparently  in  the  posi- 
tion into  which  he  had  been  thrown  by  the  blast*    The  air  vbited 

him  in  vain. 

When  the  drst  shift  of  men  came  up,  at  ten  o*clock,  a  message 

was  sent  for  a  number  of  coffins  to  be  in  readiness  at  the  pit.  These 
being  at  the  joiner's  shop,  piled  up  in  a  heap,  to  the  number  of  9^> 
(a  most  gloomy  sight)  had  to  pass  by  the  village  of  Low  Fclliog. 
As  soon  as  a  cart  load  of  them  was  seen,  the  bowlings  of  the  womeni 
who  had  hitlierto  continued  in  their  houses,  but  now  began  to 
assemble  about  their  doors,  came  on  the  breexe  in  slow  fitliil  gusts, 
which  presaged  a  scene  of  much  distress  and  confusion  being  soon 
exhibited  near  the  pit ;  but  happily,  by  representing  to  them  the 
shocking  appearance  of  the  body  that  had  been  found,  and  the  ill 
effects  upon  their,  own  bodies  and  minds,  likely  to  ensue  from  suffer- 
ing themselves  to  be  hurried  away  by  such  violent  convulsions  of 
grief,  they  either  returned  to  their  houses^  or  continued  iu  silence  io 
the  neighbourhood  of  the  pit. 

Every  &mily  had  made  provision  for  the  entertainment  of  their 
neighbours  oi^  the  day  the  bodies  of  their  friends  were  recovered ; 
and  it  had  been  generally  given  out  that  they  intended  to  take  the 
bodies  into  their  own  houses.    But  Dr.  Ramsay  having  given  bit 
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opinioo  that  sach  a  proceedings  if  carried  tuto  eflect^  might  spread 
putrid  fever  through  the  neighbourhood,  and  the  fint  body,  when 
exposed  to  observation^  having  a  most  horrid  and  corrupt  appear* 
ance^  they  readily  consented  to  have  them  interred  immediately 
after  they  were  found.  Permission,  however,  was  given  to  let  the 
hearse,  in  its  way  to  the  cbapeUyard,  pass  by  the  door  of  the 
deceased. 

From  the  8th  of  July  to  the  19th  of  September,  the  heart-rend- 
ing  soeoe  of  mothers  and  widows  examining  the  putrid  bodies  of 
their  sons  and  husbands,  for  marks  by  which  to  identify  them,  was 
ahnost  daily  renewed ;  but  very  few  of  them  were  known  by  any 
personal  mark^-tbey  were  too  much  mangled  and  scorched  to 
retain  any  of  their  features.  Their  clothes,  tobacco-boxes,  shoes, 
and  the  like,  were,  therefore,  the  only  indexes  by  which  they  could 
be  recognised. 

After  finding  numbers  f  even,  Hght,  and  nine,  the  operations  of 
the  first  day  ceased,  about  ten  o'clock  in  the  evening.  At  six  the 
next  morning  the  workmen  began  to  put  deal  stoppings  into  the 
stentings  of  the  double  head*ways  west  of  the  William  Fit.  In  the 
afternoon  number  ten  was  found,  and  the  third  board  south  of  the 
pfame-board  discovered  to  be  much  fallen:  carrying  a  brattice 
nearly  to  its  face  was  the  last  proceeding  of  the  9th* 

Eviy  in  the  morning  of  the  10th  of  July  the  air  in  the  William 
Pit  vras  discovered  to  be  casting  up  with  a  current  so  feeble  as 
nearly  to  approach  to  stagnation*  This  being  supposed  to  be 
caused  by  the  water  collected  about  the  bottom  of  the  John  Pit 
approaching  the  roof  of  the  mine,  the  machine  was  put  in  readiness 
for  drawing  it.  A  collection  of  water  amounting  to  about  4500 
gallons  was  twice  a  week  raised  from  a  sump  or  well,  immediately 
under  the  John  Pit  shaft.  This  sump  was  made  for  the  purpose  of 
jneming  it  as  it  oozed  from  the  tubbuig.  The  dip  of  this  colliery 
being  about  one  yard  in  twelve  to  the  south-west,  the  lowest  part 
of  the  colliery  was  consequently  at  thu  shafts  and  the  little  water 
that  the  muie  produced  collected  here.  The  double  head-way  was 
nearly  water-level.  The  annexed  section  may  assist  in  giving  a  clear 
idea  of  the  appearance  of  the  water  when  the  circulation  of  air 
through  the  nune  began  to  stop.  A  represents  the  shaft,  and  B  the 
imar  nairow.board« 
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tiiltieito  the  air  had  descended  into  the  mine  by  the  John  Pit 
tube :  but  dow  the  clay  laid  over  (h«  mouth  of  l\m  pit  on  the  (tun- 
ing of  the  1st  of  June  WM  renioyed,  and  Uie  teltU  bonnti,  a-- 
frames,  upon  which  the  correi  are  loaded,  were  refiiiid.  Ai  -: 
minutes  af^cr  four  o'clock  tiiis  aHemoon  the  uait^f  br^iiio  lu  t": 
drann  in  buckets,  each  containing  90  gallons:  30  hiitkels  wt.e 
drawn  in  an  hour. 

On  the  morning  of  tbe  1  lib  a  larger  stream  of  water  than  had 
been  hitherto  used  was  diverted  dowu  the  William  Pit,  with  ibe 
expectation  of  forcing  the  air  to  descend  with  ii.  This  was  a  n-i- 
lirable  point  to  cfiect,  as  the  bodies  of  llie  suflerers  rnislit  hi'  v.r.-t 
readily  obtained  by  this  pit  tliait  the  other ;  hut  ai  lli«  wii:<r  <■.[ 
about  the  John  Pit  the  alinospheiic  currejit  set  more  slroii^lv  il.ivn 
it :  the  attempt  wan  llierefore  abandoned  as  hcipctesA. 

Tlip  mvicliine  was  ci"istatilly  at  work  drawing  water  till  Mun<lat 
the.  I:ilh,  when  the  ruiibish  occasioped  by  the  falling  of  the  Iho 
>ciil1i>lds  on  the  1st  of  June,  stones  blown  from  tbe  r«>of  by  lli? 
blast,  and  the  body  of  a  horse,  began  to  be  laiseil.  As  the  bo<l,f 
ol  the  boy  nuQi1)cr  11  had  lain  a  long  time  in  water  it  was  peifccllT 
While. 

On  Tuesday  the  Hth  of  Jg)j,  as  the  workmen  were  clearing  out 
the  water--uuip  Ht  the  Irotlum  of  the  Jolm  Pit,  a  gnst  of  fire-damp 
burst  from  ihewnrkmgi,  and  ascended  tbe  shaft.  Thb  caused  m 
great  an  alarm  lliat  the  cry  "Send  away  a  loop!"  from  the  tMltom, 
and "  Ri<le  a\va\  !  Bide  away  I"  from  the  banksmen,  were  heard 
together.  Seven  nf  the  men  dung  (o  the  rope,  and  arrived  safe  tt 
bank  ;  and  (wo  old  men  threw  themselves  flat  upon  their  faces,  in 
c:tpec(alion  of  an  explntion  ;  bnt,  after  a  second  aud  similar  emcli. 
tion,  the  atmospheric  current  took  its  usual  course.  No  alteration 
waspcrctl\edat  the  William  Pit.  Tlii>  phenomenon  was  aftenvards 
aKeitaincd  to  proceed  from  a  large  f^ll  at  thai  linte  taking  place  b 
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th€  Stable  board,  and  forcinc  back  a  foul  admiiture  of  ihe  two 
damps  at}d  comtiioa  air.  Tue  banksmen's  cry  so  alarmed  the  villages 
of  High  and  Lower  Felliu|(  that  all  the  inbabitaniSj  young  aud  old, 
hastened  to  the  pit.  A I  two  o'clock  in  the  afternoon  the  work  was 
resumed. 

On  the  15th  of  July  the  bottom  of  the  plane.board  was  reached, 
where  the  body  of  a  mangled  horse  and  four  waggons  were  fouud. 
Though  these  waggons  were  made  of  strong  frames  of  oak,  strength* 
cued  with  hoops  aud  bars  of  iron»  yet  the  blast  had  driven  both  them 
and  the  liorse  with  such  violence  down  the  inclined  plancboard  that 
it  had  twisted  aud  shattered  them  as  if  they  had  been  s^ot  from  a 
mortar  a|»»inst  a  rfick  Number  12}  though  a  putter,  at  the  time  of 
the  accident  was  employed  at  the  met  tings  of  the  inclined  plane,  to 
keep  the  ro^ics  in  order  as  the  waggou>  }iassed  each  other.  Number 
13,  frt>ni  ilie  position  in  which  he  was  found,  seemed  as  it  lie  had 
been  asleep  wh(  n  the  explosion  happened,  and  had  never  alter  opened 
his  e%es.  He  w:i«  seen  about  a  quarter  before  eleven  o*clock  smoking 
hia  pipe  on  ilie  place  where  his  body  w  as  foiind.  He  attended  to  the 
five  horses,  and  had  the  charge  ol  keeping  the  waggon  and  hicliued« 
plane  w  u^  h  free  from  obatnicU<ins« 

After  tibtaining  uuniher  14  the  crane  was  visited.  Here  21  bodies, 
firom  num.  <  r  1 5  to  36,  lay  in  ghastly  confusion ;  some  like  mummies, 
scorciied  as  dry  as  if  they  had  been  bnked.  One  wanted  its  head, 
another  an  arm*  Tlic  Keue  was  truly  frightful.  The  power  of  the 
fire  was  visible  upon  them  all ;  but  its  effects  were  extremely  various : 
while  some  were  almost  torn  to  pieces  there  were  others  who  ap- 
peared as  if  they  had  sunk  down  overpowered  with  sleep. 

From  an  apprehension  that  the  great  body  of  fire  damp  confined 
by  tlie  stoppings  newly  put  into  the  walks  immediately  south  of  the 
pbiae.board,  might  burst  forth  if  kept  perfectly  tight^  the  atmosphe- 
fie  aijr  was  thrown  into  the  full-way  board  by  a  stopping  placed  across 
the  plane-board,  'a  little  above  the  crane.  As  soon  as  numbers  42, 
48,  and  44»  were  coffined,  the  air  was  conducted  to  number  45* 
After  this  the  stopping  above  the  crane  was  taken  down,  and  the 
workmen  were  employed  from  the  night  of  the  18th  to  the  morning 
of  tbe  22d  of  July,  in  making  a  brattice  from  the  north-west  comer 
of  the  fourth  right-band  pillar  above  the  crane,  to  the"  south-east 
comer  of  the  piUar  next  above  tbe  drift  to  the  William  Pit.  By  this 
coatrifance  the  fire-damp  on  the^outh  sUe  of  the  plane-board  was 
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not  only  pent  in  by  two  rows  of  stoppings  abofc  the  crane,  but  it  wu 
left  at  liberty  to  escape  into  the  drift  oo  the  south  side  of  Ibe  bntticc 
represented  by  the  lloe  x  n  bi  the  annexed  figure. 


July  the  azd.  Knmben  a6  and  47,  as  well  as  Sg,  had  probably 
attempted  to  make  their  escape  from  the  blast.  They  wme  lying  os 
their  faces,  their  heads  downwards,  and  their  hands  spread  forwardc 
40  was  working  with  48 ;  and  39,  47,  49,  and  50,  were  blaitii| 
slone  from  the  roof  at  49. 

Little  progress  was  made  on  (he  tSi;  fbr  after  51  waifouad, 
the  day  was  chiefly  spent  in  removing  two  heavy  liilb  under  wbidi 
53  and  53  were  bUried.  The  last  of  these  had  bit  employment  ia 
the  second  board  south  of  the  plane-board ;  be  had  tberefbre  at  the 
time  of  the  accident  either  not  commenced  his  work,  or  left  it  to  talk 
with  the  young  men  at  49. 

Abont  tea  o'clock  this  evening  the|Mece  of  solid  coal  between  (be 
face  of  the  first  board  south  of  the  William  Pit,  and  the  double  bead- 
way*  on  the  west  of  it,  began  to  be  pierced.  AAer  being  bored 
through  with  a  miner's  auger,  the  hole  waskept  perfectly  light  by  a 
wooden  plug,  while  a  passage  for  the  men  was  opened.  Iron  picks 
were  used  till  the  coal  was  thin,  when  it  was  battered  down  in  the 
dark  with  a  wooden  prop.  Then  picki  of  oak  and  lignum  vitiB,  har> 
dened  in  the  fire,  were  used  in  widening  the  avenue ;  and  tbe  iteeU 
mills  not  suffered  to  play  till  the  air  took  a  regular  tuck  past  54,  79^ 
78,  and  behind  the  brattice,  x  n  into  tbe  William  Pit  drift.  Thii 
woHt  was  finished  a  little  after  twelve  o'clock. 

Before  two  o'clock  in  ihe  morning  of  tbe  34tb,  number  54  ww 
reached.  It  a  worthy  of  remarit  that  nearly  (he  whole  of  tbe  mcfl 
found  in  this  line  of  boards  bad  fallen  on  tbe  very  spot  where  tbey 
were  employed.  In  the  progress  of  obtaining  the  bodies  Irom  54  to 
60,  nothing  particular  occiirrcd  except  a  large  fall,  under  which  mut- 
ber  59  was  found. 


ttIN£S,  MtTktS,  AlTD  MUTALLIKIS  fiABTft^.  965 

On  the  25th  of  July,  eleven  bodies,  from  ffi  to  71,  were  interred 
Number  64  was  under  a  large  fall.  This  man  was  keeper  of  the 
Heworth  poor  house>  and  a  class.reader  of  the  Wesley  an  sect  of  Me*- 
thodists.  A  pamphlet  has  been  published,  containing  twenty*foar 
fiages,  and  entitled  "  A  short  Account  of  the  Life  and  Christian  Ex. 
perience  of  John  Thompson,  &c.  compiled  chiefly  from  his  own 
Journal.  By  Tbeophilus  Lessey.  Newcastlcupon-Tyne,  printed 
by  J.  Marshall,  1612.  The  profits  of  this  pamphlet  it  is  intended  to 
npply  to  the  relief  of  his  widow  and  five  orphan  children* 

The  bodies  of  59  and  64  were  the  only  ones  iallen  m  this  sheth  | 
each  board  here  was  bratticed  nearly  to  its  face,  more  with  a  view  of 
rendering  them  pure  and  clean,  than  ofgiving  assistance  in  obtaining 
the  bodies ;  for  the  workmen,  out  of  anxiety  to  recover  them^  be- 
came fearless  of  danger,  and  ventured  into  the  repositories  of  foul 
▼apours  before  the  brattice  was  long  enough  to  convey  sufficient  at- 
mospheric air  into  them  to  render  them  wholesome.  The  d6th  of 
July  being  Sunday,  was  a  day  of  rest. 

On  the  27tli  of  July  seven  bodies  were  obtained :  79  >nd  73  were 
much  burnt,  but  not  much  mangled :  74^  75,  76,  77$  were  found 
bnried  amongst  a  confused  wreck  of  broken  brattices,  trap-doonj^ 
trams,  and  corves,  with  their  legs  broken,  or  their  bodies  otherwise 
miserably  scorched  and  lacerated.  Before  78  was  found  the  brattice 
represented  in  the  last  figure  was  taken  down ;  a  stopping  put  across 
the  plane-board  at  number  41 ;  and  the  air  thrown  past  79  and  54 
through  the  aperture  (which  had  been  partly  made  by  battering  down 
the  coal  with  a  prop)  and  thence  into  the  William  Pit.  This  wall» 
on  account  of  the  prevalence  of  fire-damp,  when  45  was  found,  had 
not  been  crossed  till  now. 

The  28th  of  July  was  chiefly  spent  \n  putting  up  stoppings  along 

the  wall,  from  78  to  79.    Number  80  had  been  blown  through  a 

stopping. 

Numbers  81  and  83,  the  Utter  under  a  fidl^  were  found  00  the 

29th  of  July. 

On  the  SOth  of  July,  the  fall,  which  commenced  a  little  east  of 
8?,  was  found  to  continue,  and  83  and  84  were  dug  from  beneath 
it ;  85  kept  the  sheth  down-going  door  opposite  the  William  Pit  on 
the  east ;  hb  hair,  which  was  of  a  light  colour,  had  been  buined  off  t 
but  had  grown  agiin  to  the  length  of  an  inch  or  more. 

As  all  the  upper  parts  of  the  mine  in  which  there  was  a  likriihood 
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of  meeting  witli  any  bodies  bad  l>een  once  carefully  gone  over,  mnd 
it  was  kuuwn  that  three  persons  had  not  escaped  from  the  newly 
formed  buards  on  the  south-east,  the  air,  en  the  3 1st  of  July*  was  di- 
verted, and  tiirown  up  the  liead-ways  from  the  plane»board.  Number 
S()  perished  by  the  tirst  explosiou;  for  as  H.Aoderaon  escaped  he  fell 
his  body  imder  his  feet ;  but  having  a  living  boy  in  his  arms  he  was 
unable  to  brhig  him  out.  He  was  employed  in  driving  a  wagi^oa 
from  the  south  crane  at  number  88.  His  horse,  which  was  lying 
near  him,  had  been  turned  round  and  thrown  upon  its  back,  by  tbe 
force  of  tbe  blast ;  its  skin,  when  first  ybited,  waias  bard  as  leathers 
and»  like  the  bodies  of  all  the  men,  covered  with  a  white  mould :  it 
was  dragged  whole  to  tbe  shaft,  and  sent  to  bank  in  a  net.  Ahtr 
the  atmospheric  au*  acted  a  short  time  upon  it^  its  skin  and  fleah  soot 
lost  their  solidity,  and  became  putrid. 

August  the  1st.  The  men,  who  had  been  working  in  tbe  two 
boards  north  of  ouraber  87,  made  their  escape  up  the  wall  in  wbicfa 
he  was  found,  to  the  crane- board,  and  thence  down  the  head-ways. 
They  called  on  him  as  they  passed  his  board,  but  he  made  no  an- 
swer. As  lie  had  been  late  up  the  night  before,  be  is  supposed  te 
have  been  asleep  when  the  accident  happened.  He  was  not  at  the 
phice  in  which  he  was  found  when  the  men  alluded  to  passed  it :  it 
therefore  appears  that  he  had  made  a  struggle  to  escape  after  it  was 
too  late  to  be  successful.  A  day  or  two  before  his  death,  he  told 
some  of  his  iViends  that  he  had  a  strong  presage  upon  his  mind  that 
be  had  only  a  very  short  time  to  live  :  but  who  has  not  many  times 
predicted  hi^i  death  before  it  arrived  1 

Number  88,  discovered  on  the  3d.of  August,  bad  tbe  charge  of  a 
trap-door  in  the  wall,  iu  which  87  was  found.  Nature  had  left  some- 
Ibmg  deficient  in  his  brain,  which  caused  an  employment  to  be  as- 
signed him  m  which  little  memory  and  contrivance  were  required. 
He  was  found  close  to  the  crane,  under  a  very  heavy  fall. 

All  the  trap-KJoors  itfid  stoppings  in  thb  part  of  the  mine  were 
standing  when  the  workmen  escaped.  The  lamp  at  the  crane  was 
still  burning.  They  found  no  fiills  in  their  way  out,  nor  saw  any 
injury  done  by  the  first  explosion.  But  nhcn  it  came  to  be  explored 
at  thi!»  tune,  the  stoppings  and  trap-doors  were  blown  down,  the 
roof  fallen,  and  as  great  marks  of  destruction  at  in  any  other  part  of 
the  mine.  It  is  therefore  probable  that  the  atmospheric  cunent 
paashig  each  way,  along  the  double  head-ways,  intercepted  tbe  pro- 
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gress  of  the  first  explosioD»  and  preveoted  its  igotting  the  firedamp 
here.  But  the  cboak-damp»  preasbg  up  the  head-ways  to  occupy 
the  space  of  the  atmospheric  air,  threw  a  train  of  fire-damp  from 
hence  into  some  part  of  the  mine  where  the  coal  was  burning,  and 
this  little  magazine  was  blown  up.  Perhaps  thb  may  serve  to  explain 
the  cause  of  the  second  explosion. 

The  workmen  now  began  to  be  employed  in  carrying  on  a  regular 
fcntilation  through  the  wastes  of  the  mine  by  stoppings  of  brick. 

On  Thursday,  the  6th  of  August,  they  found  that  the  stable 
board  had  been  on  fire,  vnd  that  the  solid  coal  wu  reduced  to  • 
cinder,  two  feet  in  thickness.  As  far  as  the  fire  had  extended,  the 
roof  was  more  fallen  than  in  any  other  part  of  the  mine.  At  this 
time  it  was  ascertained  that  this  fiill  occurred  on  the  14th  of  July. 
The  fire  here  had  probably  been  caused  by  the  hay  igniting  at  the  ex. 
plosion,  and  communicating  to  the  coal.  The  air,  too,  while  the 
pits  were  open,  would  have  Its  strongest  current  up  this  board,  and 
consequently  keep  the  fire  alive.  Tins  wu  the  only  plaoe  in  which 
the  solid  coal  had  been  on  fire.  In  other  parts  Ihe  baiTOw*way  dust 
was  burnt  to  a  cinder,  and  felt  under  the  feet  like  froien  snow. 

Number  89  was  found  under  six  or  seven  feet  of  stone.  From  tbn 
time  the  ventilation,  and  search  for  the  remaming  lK>dies,  were  uni- 
formly persevered  in,  till  September  the  1st,  when  number  90  was 
discovered  ;  he  bad  heen  narrowly  missed  by  some  penons  who  vi« 
sited  thb  part  in  the  dark,  on  the  1 8th  of  July. 

The  ventilation  concluded  on  Saturday  the  19th  of  September^ 
when  number  91  was  dug  from  under  a  hesp  of  stones.  At  m  o'clock 
m  tho  morning  the  pit  was  visited  by  c«BdMight»  which  bad  aot 
been  used  in  it  for  the  space  of  117  days ;  and  at  eleven  o'clock  m 
the  morning  the  tube^umaoe  was  lighted.  Firom  this  time  the  col* 
liery  has  been  regularly  at  work;  bat  the  body  of  munber  9f  kai 
nei^er  yet  been  found. 

All  these  persons  (esoept  numben  1,  4,  $,  and  $0,  who  warn 
buried  in  single  graves)  were  interred  in  Heworth  Chapd-ynrd^  in  B 
trench,  side  by  side,  two  cofindccp,  with  a  paitkioB  of  brick  and 
lime  between  every  (bur  coffins.  Those  entered  as  **  unknownT  Is 
the  burial  register  have  had  names  added  to  them  since  the  SMrch 
was  discoBtinaed. 

[Introdueiory  Aceommi  fntfi^ed  to  m  K$m9r^ ^Sermon 
jMreached  on  the  occaH^m,  ^9  f ^  ^^«  Join  HodgipnJ] 
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•  ECTION  VIII* 
SALT  MINES, 

I.  Introductory  Remarks. 

Culinary  8tlt«  or,  in  the  laogtiage  of  modem  chemistry,  moriat 
of  soda,  exists  abundantly  in  a  native  state,  both  in  a  solid  fonii 
and  dissolved  in  water,  and  it  is  very  largdy  obtained  from  both 
these  states  for  commercial  use.  Dissolved  in  water  it  occurs  to  us 
B  varioos  springs,  rivers^  lakes,  and  through  the  wide  range  of  the 
ocean. 

The  cause  of  salt  in  the  immense  mass  of  waters  that  constitute 
the  ocean  is  a  very  curious  subject  of  enquiry  upon  which  we  shall 
touch  in  a  subsequent  chapter :  our  present  attention  is  directed  to 
k  in  a  solid  form  and  as  a  peculiar  mineral;  and  under  this  form  it 
is  generally  known  to  oryctologists  by  the  name  of  rock-salt,  fossiL 
teJjtf  or  sal-gem.  Rock-salt  is  found  in  a  cubic,  fibrous,  compact,  and 
stalactitical  shape.  Its  proper  geological  situation  is  between  the  oldest 
secondary  gypsum  and  secondary  sandstone*  It  forms  continuous 
beds  of  great  thickness,  and  often  occurs  in  large  solitary  blocks;  it 
is  always  accompanied  by  s«mi«indurated  clay,  for  the  most  part 
Strongly  impregnated  with  salt;  and  altem;ites  with  beds  of  swine- 
stone,  gypsum,  limestone,  and  saud-stoqe.  The  beds  of  salt  are 
mostly  below  the  surface  of  the  ground,  but  it  sometiines  rises  into 
hiUs  of  considerable  elevation.  At  Cordova,  according  to  Bowleg 
there  is  a  bill  between  four  and  five  hundred  feet  high,  composed 
entirely  of  this  mineral.  The  most  celebrated  mines  are  those 
of  Wielicaa  in  Oalicia,  the  Tyrol,  Poland,  Castile  in  Spain,  and 
Cheshire  in  England.  In  the  province  of  Labor  in  Hindustan  n  a 
bill  of  rock-salt  of  equal  magnitude  with  that  near  Cordova.  The 
mines  of  Ilets)ci  in  Rpssia,  yield  vast  quantities  of  this  substance. 
It  is  so  plentiful  in  the  desert  of  Caramania,  and  the  air  is  so  dry, 
that  it  is  there  used  as  a  material  for  building;  it  forms  the  surface 
pf  a  large  part  of  the  northern  desert  of  Libya,  according  to  Home* 
man ;  and  is  found  abundantly  in  tlie  mountains  of  Peru.  It  has  a 
pure  saline  taste,  without  any  mixture  of  bitterness ;  and  crystallises 
In  ni|Mes  when  ohtaii^ed  by  slow  evaponition  firom  its  solf^tion.    In 


MINB8,  MSTAL8,  AND  MBTALUNB  BARTH8.        36? 

OcmiaDy  the  mines  of  thu  kiod  are  nanierous :  one  of  the  largest  is 
that  at  Hallein  near  Saltzburg,  in  whicli  the  salt  is  hewn  out  from 
subterranean  caverns  of  considerable  range,  and  exhibiting  almost 
every  diversity  of  colour,  as  yellow,  red,  blue,  and  white ;  in  con- 
sequence of  which  it  is  dissolved  in  water  to  be  liberated  from  its 
impurities,  and  afterwards  re-crystallised, 

3.  Soli  Mines  at  Cracow, 

Thbsb  celebrated  excavations  exist  about  five  miles  distant 
from  the  city  of  Cracow,  in  a  small  town  called  Wielicza.  The 
town  is  entirely  undermiued,  and  the  cavities  extend  far  beyond 
it.  The  length  of  the  mine  from  east  to  west  is  six  thousand 
feet,  its  breadth  from  north  to  south  is  two  thousand,  and  its 
greatest  depth  eight  hundred;  but  the  veius  of  salt  are  not  li- 
mited to  thu  extent,  for  the  deptli  and  length  of  them  from  east 
to  west  are  yet  unknown,  and  only  the  breadth  has  been  hi« 
therto  determined.  There  are  at  present  ten  shafts,  and  within 
the  whole  salt-mine  there  is  not  so  much  as  one  spring.  Here  a 
stranger  is  surprised,  on  his  descending  to  the  bottom,  to  find  a  kind 
of  subterraneous  commonwealth,  consisting  of  a  great  many  fami- 
lies, that  have  their  peculiar  laws  and  polity;  here  are  likewise 
public  roads  and  csrriagcs,  horses  being  employed  to  draw  the  salt 
to  the  mouths  of  the  mine,  where  it  is  taken  up  by  engines.  These 
horses  when  once  they  are  down,  never  more  see  the  light  of  the 
SOD ;  and  many  of  the  people  seem  buried  alive  in  this  strange  abys^, 
some  being  bom  there  and  never  stirring  out,  though  others  have 
finequent  opportunities  of  breathing  the  fresh  air  in  the  fields,  and 
eojoyiiig  the  light  of  the  sun.  The  subterraneous  passages  or  gaU 
Jeries  are  very  spacious,  and  in  many  of  them  chapels  are  hewn  oi|t 
cf  the  rock*salt ;  and  in  these  are  set  up  crucifixes,  and-  the  images 
of  saints,  before  which  a  light  is  kept  constantly  burning.  The 
places  where  the  salt  is  hewn  out,'apd  the  empty  cavities  whence  it 
bas  been  formerly  taken,  are  called  chambers.  In  some  chambers, 
where  the  water  has  formerly  stagnated,  the  bottoms  and  sides  are 
covered  with  very  thick  incrustations  of  some  thousands  of  salt* 
crystals,  one  upon  another,  many  of  them  weighing  half  a  pound 
QX  more;  and  when  any  candles  happen  to  be  brought,  the  u^* 


508         MiNBSi  MBTALS,  ANB  METALUNC  EARTHS. 

merous  rajs  of  light  reflected  bj  these  crystals  emit  a  fiurpriKug 
lustre. 

In  some  ptrts  of  the  mine  huge  colunms  of  salt  are  left  ataadoif^ 
to  support  the  rock.  The  number  of  mln<;rs  employed  are  between 
four  and  five  hundred,  but  the  \^hoIe  amount  of  men  who  vrofk  u 
about  seven  hundred. 

In  this  subterranean  town  is  a  statue,  which  b  considered  by  the 
immured  inhabitants  as  the  actual  transmutation  of  Ix>t*s  wife  into 
a  pillar  of  salt;  and  as  this  statue  appears  either  dry  or  moists  the 
state  of  the  weather  above  ground  Is  inferred.  The  w  indiiigs  in 
these  mines  are  so  numerous  and  intricate,  that  workmen  hare  fre- 
quently lost  their  way,  their  lights  having  been  burut  out,  am!  have 
perished  before  they  could  be  found. 

The  salt  lies  near  the  surface,  in  large  sfiapeless  masses,  out  of 
which  blocks  of  sixty,  eighty,  or  a  hundred  square  feet  may  be 
hewn ;  but  at  a  considerable  depth  it  is  found  in  smaller  lumps/ 
About  six  hundred  thousand  quintals  of  salt  are  annually  dug  oat 
of  these  mines.  The  worst  and  cheapest  is  called  green  gab,  from 
its  greenish  colour,  caused  by  an  heterogeneous  mixture  of  a  greyish 
mineral,  or  clay,  and  entirely  consist**  of  salt  crystals  of  difierrat  di« 
meo&ions.  A  cask  of  this  salt,  which  generdlly  contains  six  quhitals» 
kHs  for  about  twenty-two  Polish  guilders,  each  of  one  shilling  and 
two-pence  value ;  but  a  quintal  of  that  in  large  masses  or  blocks  k 
worth  thirty-two  or  thirty.three  florin«i,  each  florin  worth  about  six- 
pence halfpenny  :  the  difference  Mng  from  one  pound  four  shillings 
to  four  guineas  sterling  the  cask.  A  finer  sort  of  salt  is  sold  at  a 
somewhat  greater  price,  and  frequeutjy  in  large  blocks.  The  tliird 
species  of  salt  dug  out  of  these  mines  is  sal  gemw^,  r.t  crystal  ^alt, 
which  is  found  in  small  pieces  niterspersed  \v  H\'  rock,  and  vi?i»  n  dc* 
tached  from  it  breaks  into  cubes  of  rertsn^ular  prisms.  This  t3 
Bsually  sold  unprepared.  The  colour  of  the  salt*stone  is  a  dark 
grey  mixed  with  yellow. 

These  salt.miufs  have  always  made  a  part  of  the  king*s  board* 
revenues,  as  they  were  tt  rmed,  and  were  (generally  fanne<1 ;  but 
sometimes  the  king  has  kept  \h^v\\  w.  his  own  hau'fs,  ^n^  8T>f pointed 
proper  oflicers  for  the  vnanH|;«'nicitt  of  Hum.  The  oflii**  nt  mine- 
foaster  at  Wielicza  wus  hert"1itHr-> ,  and  a  (''i.tsiderahle  salarv  arising 
from  fhem  was  annexed  to  it.  In  ijie  \far  1<72  the  eii!;>ress  queen 
stised  Bpon  these  mincs^  and  they  have  since  remained  annexed  to 
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tbe  domioioDS  of  the  boiue  of  Austria;  the  King  of  Poland  beiug  put 
into  possession  of  a  territocy  which  was  rendered  hereditary  in  his 
family  in  lieu  of  this  revenue. 

Dr.  Darwin  has  alluded  to  this  enormous  mtnet  and  the  common 
theory  of  tbe  foroiation  of  salt,  with  hb  usual  spurit»  in  the  following 
verses  of  his  Botanic  Garden. 

Gnomci !  you  then  tsugbt  f nmuding  dewa  to  pan 
Tbfoogh  time-Mrn  woods,  and  root-inwove  monss, 
A|^  after  age ;  and  with  filtration  fine 
Dilpvtf  from  carthi  and  tidphurs,  the  saline. 

Heooe  with  diffiisive  Salt  old  Ooean  steeps 
His  emerald  shallows,  and  his  sapphire  deeps. 
Oft  in  wide  lakes,  around  their  wanner  brim 
In  hollow  pyramids  the  crystals  swim ; 
Or,  foaed  by  earth-bora  fires,  in  cubic' blocks 
Shoot  their  white  forms,  and  harden  into  rooks. 

Thos,  carem'd  round,  in  Cmoow's  mighty  mines,    - 
With  crystal  walls  a  gorgeous  city  shines  $ 
Scoop'd  in  the  briny  rock  long  streets  extend 
Their  hoary  course,  and  glittering  domes  ascend  { 
Down  the  bright  steeps,  emerging  into  day. 
Impetuous  fooatains  burst  their  headlong  way^ 
O'er  milk-white  vales  in  ivoiy  channels  spread. 
And  wondering  seek  their  subterraneous  bed. 
Form'd  in  pellucid  salt,  with  chissel  nice. 
The  pale  lamp  glimmering  through  the  sculpturM  ice. 
With  vrild  icvctted  eyes  fidr  Lotta  stands. 
And ispreadsm heaven,  in  vain,  her glaaqr  hands; 
Cold  dews  oondense  upon  her  pearly  breast. 
And  the  big  tear  rolls  lucid  down  her  vest. 
fkr  gleaming  o*er  the  town  transparent  fiines 
Rear  their  white  towers,  and  wave  thdr  gcdden  vanei ; 
Long  lines  of  lustres  pour  their  trembling  rays. 
And  the  bright  vault  lemros  the  minted  blue. 

3.  Roek-taii  of  Ckahire. 

In  our  own  country  the  county  of  Cheshire  is  by  far  the  most 
celebrated  quarter  for  rock  or  mineral  salt>  The  face  of  the  soil, 
tbe  sprmgs  that  run  through  it,  and  the  mode  of  working  the  salt 
are  objects  of  high  interest  and  entertainment ;  and  have  lately  been 
so  correctly  and  agreeably  described  by  Heniy  HoUand,  Esq.  in  the 
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first  volume  of  the  OeolckgicdTVaniaetioiiSi  tliat  our  readers  wfll  be 
obliged  te  us  for  the  following  sunrnuiry. 

The  Cheshire  rock-salt^  ivil  h  a  few  exceptioiiSy  has  yet  been  ascertained 
to  e^ist  only  in  the  valleys  of  the  Weaver  and  its  tributary  streams  ; 
in  some  places  manifesting  its  piesenoe  by  springs  impregnated 
with  salt  I  in  other  places  being  known  by  mines  aetunlly  carried 
down  into  the  subtance  of  the  strata.  Between  the  sourre  of  the 
Weaver  and  Nantwich,  many  brine  springs  make  thefa-  appear- 
ance; and  in  the  latter  part  of  this  couhk,  it  wquM  seem  that 
brine  might  be  obtained  by  spkijy^  Ut  9%am  depth  ia  ^y  place  near 
tlie  l>anks  of  the  Weaver.  Proceeding  down  the  stream*  salt-springs 
occur  agaiu  at  Winsford^  andin  several  situations  between  Winsfoid 
and  Northwich.  At  Moulton,  between  these  two  places,  a  mine 
has  been  sunk  into  the  body  of  rpcki.salt||  an<(  smother  also  between 
Winsford  and  Middlewich*  At  Narthwkk  the  burn  qpfings  ait 
very  abtuidant,  and  here  also  many  niMahave  been  sunk  for  the 
purpose  of  workwg  out  the  fossil  salt  The  springs  occur  again  m 
several  places  further  dow^  the  nyeri  b^t  none  bnye  beea  met  with 
below  Saltenford,  about  two  dmIcs  (lum.  ^fartkwM*  At  Whitley* 
however,  two  miles  poilh  of  the  Weaves^  aad  sia  miles  from  North- 
wich, a  body  of  rockpsalt  is  slated  t»  have  beea  met  with  m  bocii^ 
for  coal. 

On  the  course  of  the  river  Wheelodc*  brine  sprii^  have  been 
found  at  Lawton,  RoughwoQ4*  Wh^elpck^  uA  9gm  U  MkUie. 
wich,  where  this  stream  unites  itself  with  the  DaaOk  At  Lawton*  a 
mine  has  been  sunk  into  the  fock»sah.  In  the  valley  of  the  Dane 
jio  salt  springs  actually  Appear^  but  several  circumstaooes, indicate 
that  brine  has  ftt  some  former  p<^riod  b^^  di^pyertd  thfsre*  and 
this*as  high  up  the  stream  as  the  neighbourhood  of  Conglaton.  No 
springs  have  been  found  in  the  valley  of  Witlon  Brook,  except  at 
the  part  of  it  immediately  adjoining  the  Weaver  at  Northwiciu 

The  evidences  of  the  presence  of  lodUsalt  occur  in  very  few 
places  out  of  these  valleys,  and  even  some  of  the  excepted  instances 
appear  to  have  a  local  relation  to  the  southern  or  central  plain. 
This  is  the  case  with  the  salt  springs  of  Dirtwich,  In  the  south, 
western  angle  of  Cheshire;  with  a  spring  of  very  weak  brine  lately 
found  at  Adderley,  in  the  northern  extremity  of  Shropshire ;  and 
probably  also  with  other  saline  springs  which  occur  in  the  contigu* 
ous  parts  of  Flint  and  Denbighshire.    At  Dunham^  however,  in  the 
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nofth  of  Cii€iiiirt»  we  find  a  wetk  spring,  which  cannot  strictly  be 
considered  as  connected  with  the  formations  of  the  southern  plain. 
At  Barton  and  Adlington,  in  the  southeni  parts  of  Lancashire,  brine 
springs  likewise  appear;  and  it  is  not  improbable  that  other  in* 
stances  of  the  same  hind  may  occnr  in  the  northern  portion  of  the 
great  pfaiin.  It  appears  possible,  however,  that  these  weak  springs 
nay  derite  thefr  salfaie  contents,  not  from  distinct  snbfacent  beds  of 
tfie  fossil  salt,  but  merely  from  beds  ot  clay  or  argillaceoBS  stone, 
strongly  impregnated  with  particles  of  the  murifile  of  soda* 

The  brines  met  with  m  thb  dbtrict  are  TCiy  genersMy  formed  by 
the  penetration  of  spring  or  rahi  waters  to  the  upper  sorfice  of  the 
roclusalt,  in  passing  over  which  they  acquire  a  degree  of  strength, 
modified  by  several  circumstances,  whkh  it  would  be  needless  to  de- 
tafl.    Their  average  strength,  however,  appears  to  be  much  greater 
than  that  df  the  spritags  met  with  m  MuAgary,  Germany,  or  France. 
At  Wfaisford,  Northwkh,  Anderton,  Lawton,  Ronghwood,  Whee* 
lock,  and  Middlewich,  where  all  the  principal  salt  #oiks  ar^  situated; 
the  brine  springs  contain  between  twenty*five  and  twenty*six  per 
cent  <»f  the  pore  muriat  of  soda;  and  m  some  of  die  springs  at  An* 
deiton,  the  proportion  stands  as  high  as  1^*500  per  cent  a  very  near 
approach  to  the  perfect  saturation  of  the  brine.    The  earthy  salts 
held  m  solution  together  with  the  muriat  of  soda  ars  principally 
mnriat  of  magnesia  and  sulphat  of  Kme ;  the  quantity  of  these'  va;. 
rying  from  -^  pet  cent  to  2  or  to  2{  per  cent  in  different  springs. 
The  brine  bemg  pumped  out  of  the  pits,  is  first  conveyed  into  largb 
reservoirs,  and  afterwards  drawn  off  as  it  Is  wanted;  mto  evaporathig 
yw  made  of  wrought  kon.    Here  heat  is  appBed  m  a  degree  de» 
teraibed  by  the  nature  of  the  salt  intended  to  be  manufactured, 
and  various  additions  are  made  to  the  brine,  with  a  view  either  to 
assist  flw  crystallisation  of  the  muriat  of  8oda>  or  to  promote  the  se- 
paration of  the  earthy  salts.    The  latter  ejdsU  m  a  very  small  pro- 
portion  in  the  manufactured  salt,  and  cannot  be  supposed  in  any 
degree  to  aflect  the  uses  to  which  his  applied.    The  importance  of 
the  Cbeshiie  salt  manufkcture  will  be  sdEciently  obvious  frt)m  the 
statement,  that  berides  the  salt  mikle  for  home  consumption,  which 
aimiitily  amounts  to  more  than  l6,000  tons,  the  average  of  the 
qoantity  sent  to  Liverpool  for  exportation  has  not  been  less  than 

l4#,000tons. 
Though  qiring*  Sttpiegnated  with  salt  occur  m  several  parts  af 
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the  Cheshire  plain^  it  may  be  remarked  that  the  rock-salt  itself  has 
only  heen  worked  into,  near  the  banks  of  the  Weaver  and  its  tri- 
butary streams.  It  was  first  discovered  at  Marhiuy  near  North, 
wich,  about  one  hundred  and  forty  years  ago,  in  searching  for  coal« 
This  bed  of  rock  was  the  only  one  worked  for  note  than  a  century, 
when,  in  the  same  neighbourhood,  a  second  and  inferior  stratum 
was  met  with,  separated  by  a  bed  of  indurated  clay  from  the  one 
previously  known.  This  lower  stratum  was  ascertained  to  possess 
at  a  certain  depth  a  great  degree  of  purity  and  freedom  from  earthy 
admixture ;  on  which  account,  and  from  the  local  advantages  of 
Northwich  for  exportation,  the  fossil  salt  is  now  worked  only  in  the 
vicinity  of  this  place, 

.  The  roclusalt  of  Northwich  occurs,  in  two  great  strata  or  beds, 
lying  nearly  horisontally,  but  on  different  levels,  and  separated,  the 
superincumbent  from  the  subjacent  stratum,  by  several  layers  of 
indurated  clay  or  argillaceous  stone.  These  uitervening  beds  pos. 
sess  in  cotyuactwn  a  veiy  uniform  thickness  of  ten  or  eleven  yards, 
and  are  irregularly  penetrated  by  veins  of  the  fossil  salt.  Though 
the  evidence  on  the  subject  is  not  entirely  of  a  positive  nature,  there 
seem  strong  grounds  for  believing  that  the  beds  of  rock-salt  at 
Northwkh  are  perfectly  distinct  from  any  others  in  the  salt  district, 
forming  what  the  Geimans  would  call  liegende  stocke,  lying  bodies 
or  masses  of  the  mmeral.  It  will  readily  be  conceived  that  there  is 
mnch  difficulty  in  acquiring  precise  information  with  respect  to  the 
extent  and  limitation  of  these  great  masses,  and  that  there  are  many 
sources  of  error  to  which  such  an  inquiry  is  liable.  There  are» 
however,  a  few  leading  faets  upon  which  dependence  may  be  placed, 
and  which  will  be  admitted  to  furnish'  fair  grounds  for  deduction. 

It  would  appear  that  the  great  beds  of  rock*salt  at  Northwich 
assume  a  general  longitudinal  direction  from  north*east  to  south- 
west, tho  line  which  has  been  traced  upon  them  in  thb  direction 
being  a  mile  and  a  half  in  length,  and  no  direct  evidence  existing 
that  they  may  not  extend  further  in  these  points ;  while  their  tram- 
verse  extent,  as  measured  by  a  Ime  at  right  angles  to  the  former,  ii 
much  more  limited,  probably  not  exceeding  in  any  place  one  thou- 
sand three  hundred  or  one  thousand  four  hundred  yaixis.  Several 
eircumstances  concur  in  giving  probability  to  this  statement.  Let 
two  parallel  lines,  drawn  from  N£  to  S  W,  with  an  intervening  dis* 
•tance  equal  to  about  half  th^ir  length,  be  employed  to  designate 
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the  sapposed  extent  of  the  sttbjacent  rock-nlt.  In  a  mine  wbfeli 
vpproacbeii  very  tiearij  to  the  eastern  limit  of  the  aiea  thus  formed^ 
the  upper  bed  of  rock-salt  was  actually  worked  through  in  an  hori- 
sontal  direction  on  this  side,  and  discovered  to  be  going  off  with  a 
very  rapid  declivity.  A.  similar  fact  has  been  stated  with  respect  to 
«ootber  pit  farther  1o  the  south  on  the  same  line  of  boundary;  bnl 
as  the  mine  was  destroyed  many  years  ago  by  the  ingress  of  fresh 
wateo  this  statement  is  considerably  more  doubtful  than  the  former* 
It  may  be  remarked  too^  that  in  sinking  for  brine  a  little  beyond,  or 
oat  of  the  area,  on  this  side,  the  brine  met  with  is  of  a  very  weak 
and  infeiior  kind,  and  at  a  short  distance  altc^ther  dkmppears. 
Appearances  Jeading  to  the  same  conclusion  of  the  sudden  termi* 
nation  of  the  body  of  rock-salt  occur  on  the  opposite  side  of  the 
area  marking  its  extent*  In  a  mine  at  the  northern  extremity  of 
the  western  line  of  boundary,  a  shaft  situated  nearer  to  this  line  is 
fifteen  yards  deeper  than  another  shaft  immediately  contiguooB,  ap* 
parently  in  consequence  of  the  rapid  sinking  of  the  rockHAlt  at  this 
point.  In  most  of  the  pits  on  this  side,  the  upper  bed  of  rock  is 
met  with  at  a  depth  of  from  thirty  to  forty  yards;  yet  at  Bamton» 
a  mile  further  to  the  west,  and  on  the  same  or  a  lower  level,  none 
was  met  with  in  a  sinking  of  one  hundred  and  fifteen  yards. 

Corresponding  appearances  have  l>een  observed  in  the  body  of 
rock*8alt  whidi  occurs  at  Mouhon,  between  Winsfbrd  and  North* 
wkh,  where  in  two  sinkings  on  the  same  level,  and  at  the  distance  of 
one  hundred  yards  from  each  other,  the  diflerence  in  the  depth  at 
which  the  rock  was  found  was  nearly  twenty  yards^  a  dreumstauce 
lirom  which  the  limitation  or  going  off  of  .the  bed  at  this  particular 
point  may  reasonably  be  inferred. 

Another  important  observation  with  respect  to  the  Nofthwich 
rock-salt  is,  that  there  seems  to  be  a  progressive  thinning  of  the 
upper  bed  of  salt  from  N  W  to  SE,  or  in  a  direction  nearly  at  rqghC 
angles  to  the  longitudinal  extent  of  the  stratum.  Though  much 
QDcertainty  exists  with  respect  to  the  rate  and  progression  of  this 
decrease,  the  general  fiict  seems  to  be  sufficiently  confirmed  by  ob» 
servations  taken  from  different  mines.  In  those  which  have  been 
sunk  near  to  the  western  or  north-western  side  of  the  area  before 
descrilwd,  the  thickness  of  the  upper  bed  has  been  very  generally 
t|reuty-eight,  twenty-nine,  or  thirty  yards.  Proceeding  towards  tlie 
rtal  or  south-east,  we  find  this  thickness  decreasing  tp  twenty*five 
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yardi^  and  io  the  minct  near  the  cifteni  bonndtry  the  bed  cf 
•alt  cooMs  down  to  tweotj«  ejgbleanj  and  etcn  <cf*oteeu  yards  in 
thicknm.  It  arill  be  idiaarved  that  tfab  thimung  takea  place  in  n 
genenl  diiection  from  the  nnuett  aea-coaat;  the  tbickett  pait  of 
the  bodjr  of  rock  being  otuated  Authetl  down  the  WcaTer»  vnd  jmt 
above  the  contfaction  which  takei»  place  in  tfie  valley  of  the  lifer  nt 
Andeitoo. 

Betides  this  gco^  variation  of  snr&oe  in  the  tnperior  ttmlnna  of 
fock-ealt,  it  has  been  foMnd  that  there  is  a  consklerable  incgnlniity 
of  level  on  its  upper  furfiice.  In  one  of  the  niines«  in  which  %  tos* 
nel  was  carried  one  hondred  yards  along  this  sorfacey  naiiy  sanJl 
risings  and  depressions  were  met  with ;  and  similar  appeanooea  hove 
been  observed  in  the  other  mines  near  Nofthwich. 

The  depth  at  which  the  upper  bed  of  rock-salt  is  found,  Ihoi^ 
varied  by  several  of  these  circumstances*  depends  principnlly,  of 
coniie»  upon  the  surface  ctf  the  ground  above»  which  at  Northwk^ 
from  tte  coniioence  of  streams  there,  is  somewhat  irregular.  In  the 
greater  omnber  of  the  min^»  it  is  asetwitfa  at  a  depth  varying  frona 
thiity«five  to  forty  yards*  Tlie  smallest  depth  at  which  ithas  bcco 
fimnd  b  in  a  nune  rituated  close  to  Witton  Brook,  about  half  a  mile 
above  tbecntrance  of  this  stream  into  the  Weaver.  Hero  itappcsia 
nt  twenty«nine  yards  ftom  the  surface ;  and  a  general  estimate  of 
levnl  from  this  mi^  shows  that  the  upper  surface  of  the  salt  is  at 
least  twelve  or  thirteen  yards  below  the  low-water  mark  of  the  sen 
at  Uvtipool  I  a  6ct  perhaps  not  wholly  unimportant  as  regards  oor 
ideas  of  the  formation  of  this  mmeral, 

Thp  thickneai  of  the  lyper  bed  of  salt  at  Nortliwich  has  been  al- 
ready stated  to  vary  from  twenty  to  thurty  yards :  that  of  the  lower 
bed  has  never  yet  been  ascertahied  in  any  one  of  the  mines  in  this 
Astrict.  The  worUngs  in  this  lower  stratum  aro  usually  begun  at 
the  depth  of  from  twenty  to  twenty-Ave  yards,  and  aie  carried 
down  for  fivf  or  six  yards,  through  what  forms,  as  will  afterwards 
be  mentioned,  the  purest  portkm  of  the  bed.  In  one  of  the  mmes 
n  shaft  has  been  sunk  to  a  level  of  fourteen  yards  still  lower,  with* 
out  passipg  through  the  b<^y  of  rockualt.  We  have  thus  an  ascer* 
tamed  thickness  of  this  bed,  of  i^ut  forty  yard^  aipd  no  direct 
evidence  that  it  may  not  extend  to  a  considerably  greater  depth. 

Though  only  two  cjbtinct  beds  of  the  fo&sil  salt  hnve  beesi  met 
with  at  Northuticht  it  has  be^u.  ascertamed  that  the  same  limintiims 
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tfo  Bot  cxiiC  thfBBghoBt  ihe  whole  of  the  salt  disirict.  At  Lawton, 
DCBr  the  aoorae  of  the  mer  Whcelodi^  these  distinct  beds  were 
found,  septiBted  by  stnta  of  indttiated  clay;  one,  at  the  depth  of 
forty»two  yaidsj  feor  ieet  hi  thickiiess  i  a  second,  ten  yards  lower, 
nnd  twelte  feet  thick  i  and  a  thhd,  fifteen  yards  stiU  further  down, 
which  was  sunk  into  twentyUbar  yards,  withoot  iiassiog  throngh 
its  substance.  Coal  is  found  and  worked  within  two  or  three 
Bsiles  of  this  pUee»  and  Ae  only  limestone  known  in  the  county  of 
Chester  is  got  ftoB  the  hills  which  here  form  the  southern  boundary 
of  the  phnn.  In  no  other  pifts  of  the  salt  district,  than  at  North- 
wieh  and  Lawton,  has  the  upper  bed  of  rock  been  worked  through* 

The  stfBta  passed  through  in  going  down  to  ihe  upper  bed  of 
rock  ure  nearly  horiaontal  m  position,  and  ipery  uniform  in  their 
structure,  consisting  m  every  instance  -of  1>eds  of  day  and  murU 
nnd  theset  with  the  exception  fd  a  few  of  the  most  superficial,  ap- 
pearing in  snnilar  progressioB  in  each  nune.  The  clays,  or  argiiia^ 
ccous  stone,  of  which  these  beds  are  composed,  are  indurated  in 
different  degrees,  tinged  with  various  sliad«  of  red,  bhie,  blown, 
ike  and  usually  contam  b  portion  of  snlphat  of  lime.  Tbey  are 
known  to  the  nuneis  by  the  general  name  of  metals ;  a  distinctive 
appellation  being  given  to  each  firom  the  shade  of  colour  which  it 
•ssunici.  it  will  be  observed  that,  though  these  ckys  in  general 
possess  a  Gonsidefable  degree  of  hMhnatioiw  there  are  some  of  them 
sniicieBtly  porous  to  admit  the  passage  of  water  through  Ihev  sub. 
stance.  Where  this  sferooture  of  the  day  occurs  it  goes  by  the  name 
•f  the  shaggy  metal,  and  the  fresh  water  which  makes  its  way 
through  the  poses  has  the  expressive  appellation  of  Roaring  Meg. 
This  epithet  vriH  not  appear  too  stroiig,  when  it  is  mentioned  that  m 
the  asine  from  wfaidi  the  section  of  strata  was  taken,  and  where 
the  shaggy  metaf  was  fooiid  at  the  depth  of  twenty  six  yards,  the 
qunntity  of  water,  ascertaiBed  to  issue  horn  its  pores  in  one  minute^ 
was  noe  lew  than  tlaree  himdked  and  sixty  gallons;  a  circumstance 
freatly  enhanehig  the  dMBciilties  of  passing  a  shaft  down  to  the  body 
of  rodt'salt* 

A  portion  of  sdf,  sufficient  strongly  to  affect  the  taste,  is  found 
to  exBt  in  many  of  these  beds  of  argfllaceous  stone :  and  this  mlt- 
Acm  ineieases,  as  might  be  expected,  as  we  approach  the  body  of 
the  roek:«alt  In  the  strata  or  Uyen  immediately  above  the  rode, 
wiuch  in  all  the  aunes  are  perfectly  uniform  m  their  appearance  and 
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Structure,  it  is  particularly  remarkable.  It  may  be  obsefved,  bow- 
ever,  that  there  are  not^in  theae  strata  aay  veios  of  rock^alt  oonnected 
with  tbe  great  matt  below :  on  tbe  oootrsry,  the  line  of  divisaoa  be- 
tween the  cby  and  rock-salt  is  drawn  with  great  dibtinctoess  in 
every  instance,  and  presents  none  of  those  inequalities  which  would 
arise  Arom  a  mutual  penetration  of  tlie  strata* 

II  may,  perhaps,  be  considered  as  a  decided  lact,  that  no  marine 
.exuvise  or  organic  remains  are  found  in  the  strata  situated  over  tbe 
lock-salt ;  and  the  almost  univeisal  occurrence  of  gypsum,  in  coo- 
nectiou  with  beds  of  fossil  salt,  is  another  fact  worthy  of  observa- 
tion. This  connection  appears  in  the  sak  mines  of  Huogaty. 
Transylvania,  and  Poland,  as  well  as  in  those  of  Cheshire,  aad  it 
has  led  Werner  to  assign  to  the  rock*salt  and  floelz  gypsum  a  con- 
junct situation  in  his  Oeognostic  System. .  The  gypsum,  contaiaed 
in  the  clays  over  the  Cheshire  rock-salt,  occurs  in  vaiying  piopor. 
tions,  and  under  different  appearances  in  tlie  several  beds  puBed 
through.  It  is  found  both  in  la^ge  masses  and  in  small  giannlar 
concretions.  The  compact,  foliated,  and  fibrous  varieties  are  all 
met  with ;  the  last  of  these  occurring  in  very  considerable  propor- 
tion. 

Tbe  fineness  or  purity  of  the  rock  is  a  drcumstance  very  important 
to  the  interests  ol  the  mining  proprietor,  and  in  this  point  consider- 
able varieties  appear  m  different  parts  of  the  strata.  The  great  body 
of  the  rock-salt,  both  in  the  upper  and  lower  stratum,  is  oompoaed 
of  crystals  of  muriate  of  soda,  intimately  miaed  with  certain  pnK 
portions  of  clay  ai^l  payd  of  iron,  giving  to  the  mass  a  red  or 
reddish-brown  tipge ;  and,  in  addition  to  these  constituent  parts, 
contains  likewise  certain  earthy  salts,  the  sulpbat  of  lime^  and  the 
muriats  of  lime  and  magnesia,  but  these  in  small  proportioiL  In 
every  part,  however,  of  this  compound  rock,  we  find  separate  crya* 
talline  concretions  of  muriat  of  soda,  variously  disposed,  sometimes 
occurring  distinctly  in  the  cubical  form ;  in  other  places  in 
of  larger  bize,  and  irregularly  shaped.  The  colour  of  these 
tions,  which  are  of  the  foliated  species  .of  fossil  salt,  is  usually  a 
gre\isb,  or  milk-white ;  they  are  always  translucent,  and  often  attain 
a  cpiisiderable  degree  of  trauspiirency.  It  would  appear  that  ihej 
contain  tbe  muriat  of  soda  in  it»  purest  form ;  the  sidphat  of  lime  in 
specimens  of  this  kind  being  scarcely  distinguishable  by  the  deiicatf 
tests  applied  to  its  diKovery. 
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This  filler  rock-salt  occurs  not  only  in  scfMuate  concretionf, 
bot  also  in  veins  intersecting  the  coarser  mass,  and  in  the  rims  oi: 
borders  of  the  diflerent  polyhedral  figures  mentioned.  Its  propor- 
tioD  varies  both  in  the  two  great  beds  of  rock,  and  likewise  in 
difierent  parts  of  the  .same  bed ;  and  it  is  a  regard  to  thu  circum. 
stance  which  deternimes  the  situation  and  extent  of  the  workings  in 
the  several  mines.  In  the  upper  bed  this  variety  is  less  considerable 
than  in  the  lower ;  but  here  the  substance  of  the  rock-salt  is  evl- 
dently  purer  three  or  four  yards  above  the  lower  surface  than  in 
other  parts  of  the  same  stratum,  and  continues  so  for  about  four 
feet.  In  the  lower  bed,  the  first  twenty  or  twenty-five  yards  passed 
through  contain  a  proportion  of  earth  as  large  as  in  the  upper  stra- 
Uun :  at  this  depth,  however,  a  greatly  increased  degree  of  purity 
appears,  which  is  continued  for  five  or  six  yards  further  down,  when 
the  proportion  of  earthy  admixture  again  becomes  as  large  as 
before. 

It  is  invariably  this  purer  portion  of  the  lower  bed  which  is  at 
ptesent  worked  in  the  Northwich  mines,  and  the  rock-salt  obtained 
firom  it,  being  principally  exported  to  the  Baltic,  obtains  the  name 
of  Prussian  rock.  The  extent  of  the  cavity  formed  by  the  worit* 
ings  varies  in  difierent  mines ;  the  average  depth  may  probably  be 
token  at  about  sixteen  feet.  In  some  of  the  pits,  wjiere  pillars  six 
or  eight  yards  square  form  the  supports  of  the  mine,  the  appearance 
of  the  cavity  is  singulariy  striking,  and  the  brilliancy  of  the  effect  is 
greatly  increased  if  the  nune  be  illuminated  by  candles  fixed  to  the 
side  of  the  rock.  The  scene  so  fbmed  would  almost  appear  to 
seaiiae  the  magic  palaces  of  the  eastern  poets.  Some  of  the  pits 
are  worked  m  aisles  or  streets,  but  the  i:hoice  here  b  wholly  arbi. 
trary.  The  methods  employed  in  working  out  the  rock-salt  ofler 
nothing  worthy  of  notice.  The  operation  of  blasting  b  applied  to 
the  separation  of  large  masses  from  the  body  of  the  rock,  and  these 
are  afterwards  broken  down  by  the  mechanical  implements  in  com* 
moo  use*  The  present  number  of  mines  is  eleven  or  twelve,  from 
which  there  are  raised,  on  an  annual  average,  fifty  or  sixty  thousand 
tons  of  rock-salt.  The  greater  part  of  this  quantity  is  exported  to 
Ireland,  and  the  Baltic :  the  remainder  is  employed  in  the  Cheshupe 
district  in  the  manufiicture  of  white  salt  by  solution  and  subsequent 
evaporation.  « 

It  is  very  doubtful  whether  in  any  mstance  the  body  of  rockpsait 
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tea  be  coosidend  ai  atratifiedy  or  dbpoaed  io  dbtiMst  hjen.  A  per* 
pendicuhir  sectioo  does  sometioiet  indeed  praent  irregular  tfipcttr* 
luces  of  this  kind,  and  more  especially  in  the  purer  pnrt  of  tbe  lower 
bed ;  but  the  great  body  of  the  rock  oflers  to  the  eye  merely  a  co«« 
fused  red  mass^  varied  here  and  there  by  the  occunepce  of  the  crys- 
talline portions  of  salt 

One  of  the  most  striking  ftcts  connected  with  the  iBtcranl  strac* 
tore  of  theNorthwich  rock*salt,  is  the  appearance  observable  on  the 
sorfaoeof  an  horiaontfl  section  of  the  rock,  as  viewed  in  any  of  tbe 
mmet.  On  this  snriace  may  be  traced  various  figures^  more  or  less 
distinctly  maiked^  and  differing  consideiably  in  the  fornb  which  IImj 
assume ;  some  appearing  nearly  circular,  others  perfectly  pentagoonl, 
and  others  again  havhig  an  jrregular  polyhcdial  form.  The  lines 
which  form  the  boundary  of  these  figures  are  composed  of  exticawlj 
pure  white  salt,  forming  a  divisioo  between,  the  coaise  red  rock  ex* 
tenor  to  the  figure,  and  the  equally  coarse  rock  included  withia  its 
area.  These  bordering  lines  or  ridis  vary  firom  two  to  six  mches  io 
width.  The  fi/pires  themselves  differ  greatly  in  siM ;  some  of  tlicBi 
being  less  than  a  yard  in  diameter,  others  as  much  as  three  or  fimr 
yards;  and  they  very  frcqoeniy  are  observed,  one  withm  noother, 
gradorily  diMinishmg  in  siae  to  a  centre.  Professor  Playfiur,  n  lua 
lllastratiotts  of  the  Huttobian  Theory,  has  stated^  that  the  oompteo- 
sioii  of  these  figures  is  always  mutual;  the  flat  side  of  one  hrm% 
turned  to  the  flat  side  of  another,  and  never  an  angle  to  an  angle, 
nor  an  angle  Io  a  side.  This  remark  seems  perlMy  founded  in 
fact  Prom  the  mode  of  working  the  muies,  it  is  dificult  to  ascer* 
tarn  Ae  progressive  appearance  of  these  figorn  in  a  perpendicttiar 
friane.  It  has  been  stated  that  their  form  is  a  pyrunidid  one^  flic 
area  enlarging  by  a  determinate  ratio  of  increase  as  they  are  traced 
downwards;  but  several  circumstances  mduoe  us  to  consider  this 
statement  as  a  very  denbtfol  one^  and  eertnmly  feanded  upon  in- 
iumcKnt  evidence* 

One  very  important  negative  fiKt  nmaini  to  be  mentianed  wirii 
respect  to  the  internal  structure  of  the  Cheshire  rock-salt,  vis.  thnt 
no  otgaoic  impressions  or  remaina  have  ever  been  met  with  in  any 
of  th^  beds  of  the  mmeral  which  have  been  woiiied  krthis  district. 
This  hei  rests  on  evidence  of  a  satisflwtacy  hind,  and  iiere  m  ne^ 
perhaps,  more  than  a  single  instauce  adduced  in  opposilfon  to  it, 
and' that  of  a  very  duhioos  nature.    The  same. remark  may  be  ap- 
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plied  to  tbe  stnu  of  argSlaceotu  stone  iMtweeo  the  two  beds  of 
tock*silt.  The  raas  of  rock-salt  lutenectiug  these  iDtermcdiato 
strata  contain  priticipaUj  the  fibrous  variety  of  the  fossil.  It  nsay 
be  lemarlied  too  of  these  strata,  that  at  their  junction  with  the 
upper  and  lower  beds  of  rock»salt»  the  lines  of  division  are  oeaiiy  as 
distinct  as  that  between  the  upper  bed  of  rock  and  tbe  superincum* 
bent  layers  of  argUlaceous  stone. 

The  general  sitaation  of  tbe  rock-salt  in  Transylvania  and  Poland 
is  very  similar  to  that  which  it  occupies  in  Cheshire ;  the  beds  of  this 
mineral  being  disposed  in  small  plains,  bounded  by  hills  of  inoonsi. 
dciable  height,  forming  a  kind  of  basin  or  hollow,  from  which  there 
as  nsuan>  only  a  narrow  egress  for  the  waters.  The  situation  of  tjbe 
Austrian  aalt-mines  near  Salxburg  is  however  very  diffsrent.  Ibe 
■Hoeral  here  appears  to  be  disposed  m  beds  of  great  thickness*  which 
occur  near  the  summit  of  limCi^one  bills,  at  a  great  elevatkm  above 
the  a«yoaiing  country.  This  fact  is  A  suignkr  one;  and,  if  we  ad* 
mil  the  klea  tbat  rock-salt  is  formed  fromthe  waters  of  the  sea» 
makes  it  neecasary  to  suppose  the  occurrence  on  this  spot  of  the 
most  vast  and  wonderful  changes.  M.  HasenfiaU  states  it  asa  ge« 
ucial  fret,  that  m  countries  where  salt-mines  occur,  fragments  of  prL 
mitive  rocks  appear  ui  great  abundance  over  these  beds.  It  does  not 
scen^  however,  tbat  any  deductkin  of  importance  can  be  oonnectad 

friUi  this  fact 

The  diiipfttitiiHF  of  the  beds  of  salt  in  the  continental  nunes  seems 
So  be  very  generally  a  horiiontal  one,  and  m  in  the  English  mines 
lhcyas«  slanted  by  strata  of  day  of  a  varyii^  thickness.  It  would 
tppf  1^  ho^irever*  with  respect  to  extent  of  dimensjons,  that  they 
nve  in  general  gieatly  bferior  to  the  bodies  of  rock-salt  met  with  as 
our  own  island.  In  Hungary  and  Pbland  these  beds  do  notpresent 
m  tbr'^Tt^  of  i^oiu  than  one  or  two  feet,  and  are  separated  by  kyeas 
of  ctey  a  few  inches  ia  thickness.  Much,  however,  it  is  evidentt 
must  depend  upou  the  number  of  the  beds  thus  disposed  I  butthisl 
do  not  find  any  where  noticed.  The  earthy  saline  contents  of  the 
feseign  lock-salt  very  eaactly  resemble  those  of  the  Cheshue ;  the 
gypaum*caisting  in  much  Urger  proportion  than  the  other  earthy 
nktit,  and  appearing  in  considerable  masses,  both  distinctly*  and  in 
miatwe  with  the, beds  of  clay.  It  is  an  impoitaut  feet,  howuver« 
that  sea-shells  and  othes  marine  euivi«  ara  found  in  these  beds  of 
day  a  gypsum;  And  ciieufnstance  ^^^  o*^*^  oecumin  the  Cheshiit 
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tDines.  It  would  seem  that  the  portion  of  oxyd  of  iron  combined 
with  the  clay  in  the  substance  of  tlie  English  rock  salt  does  not  exist 
in  the  mineral  as  found  abroad,  or  at  least  in  a  proportion  not  so 
considerable. 

The  comparative  commercial  value  of  the  English  and  Polish 
mines  is  best  ascertained  by  the  fact,  that  many  thousand  tons  of 
rock-salt  are  annually  sent  from  Cheshire  to  the  parts  of  the  Prussian 
coast  most  nearly  adjacent  to  the  salt-mines  ;  independently  of  the 
large  supplies  of  the  English  manufactured  white  salt  which  are  ex- 
ported to  the  same  country. 

With  respect  to  the  theory  of  the  formation  of  rock-salt,  it  must 
be  acknowledged  that  though  there  are  some  diflSculties  coooectefi 
with  the  supposition,  little  doubt  can  exist  of  the  general  fincti  that 
the  beds  of  this  mineral  have  been  formed  by  deposition  from  the 
waters  of  the  sea.  Such  an  ophiion  acquires  much  probability  Irom 
the  situation  in  which  these  beds  usually  occur ;  occupying  the  rallies 
and  lower  parts  of  plains  which  are  so  surrounded  by  hills  of  secon* 
dary  formation,  as  to  leave  only  a  narrow  egress  for  the  waten  col* 
lected  on  their  surface.  Thb  structure  of  the  plain  constitntio;  the 
salt  district  of  Cheshire,  regarded  in  its  general  character,  leads 
strongly  to  the  conclusion  that  the  waters  of  the  sea  must,  atsomt; 
former  period,  have  occupied  the  lower  parts  at  least  of  the  basin 
thus  formed,  which  at  that  time  had  a  level  eighty  or  one  hundred 
yards  lower  than  the  one  now  appearing,  To  account  for  the  great 
depositions  of  salt  in  the  lower  parts  of  this  basin,  it  is  necessary  to 
suppose  that  some  barrier  must  have  been  afterwards  interposed  to 
prevent  the  fr^  communication  of  the  waters  of  the  sea  with  tbose 
thus  collected ;  and  the  general  course  of  the  streams,  the  position 
of  the  beds  of  rock-salt,  and  the  contractions  in  the  valley  of  the 
Weaver,  which  apprt«:  below  Norfhwirh  at  Anderton  and  Frodsham, 
point  out  with  some  distinctness  the  place  where  these  obstrodionii 
may  probably  have  occurred. 

To  explain  the  appearance  of  Hie  strata  of  mdurated  cfaiy,  inter- 
mediate t>etween  the  beds  of  salt,  we  must  suppose  that  the  ob- 
itniction  still  contmned,  whep  the  deposition  of  salt  from  the  waters 
first  confined  had  nearly  ceased ;  and  that  at  this  period  the  deposition 
of  day,  which  had  hitherto  been  going  on  hi  conjunction  with  that 
of  the  salt,  proceeded  in  a  great  measure  alone ;  the  salt  wbicb  re- 
mained in  the  water  being  merely  sufficient  to  form. small  veins itl 
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its  fiibstance*  Wheu  these  stafa  had  been  deposited  to  a  thickiien 
of  teo  or  eleven  jards^  it  woald  appear  that  the  barrier  preventing  the 
access  of  the  sea  to  the  basin  or  plain  was  again  so  far  removed  as 
to  allow  the  entrance  of  a  fresh  body  of  sea*water ;  from  the  gradual 
evaporation  of  which,  the  formation  of  the  upper  bed  of  rock-salt 
took  place;  and  there  being  then  no  further  admission  of  sea.watei^ 
to  the  plain,  the  superincumbent  strata  of  clay  and  marl  were  succc^ 
aively  deposited  in  the  order  in  which  they  at  present  appear. 

Thb  is  a  general  sketch  of  the  probable  mode  of  formation  of  the 

Cheshire  rock-salt;  but  as  it  would  seem  very  doubtful  whether  any 

single  accumulation  of  sea  water  could  contain  the  materiab  of  de- 

pesitions  possessing  so  great-  a  thickaess»  the  theory  might  perhaps 

be  successfully  modified,  by  supposing  the  barrier  before  noticed  to 

have  had  such  an  elevation  in  the  progressive  stages  of  the  deposi. 

tion  of  the  salt,  as  to  allow  the  very  frequent  ingress  of  sea  water 

into  the  basin.    Admitting  this  idea,  we  must  suppose  that  the 

formation  of  the  straita  of  indurated  clay  between  the  beds  of  rock« 

salt  took  place,  either  during  some  intermission  of  these  oveifcwings, 

or  when  there  was  a  great  pi^dominanee  of  this  earth  in  the  water 

Irom  whkh  the  depositions  were  made.    It  seems  probable  too  that 

the  veins  of  salt  intersecting  these  strata  were  formed  rather  by  the. 

penetration  of  water  holding  salt  in  solution,  from  th|B  upper  bed  of 

rpck-salt,  than  by  a  direct  deposition  from  the  waters  of  the  sea. 

With  respect  to  the  sources  of  the  clay,  combined  with  the  substance 

of  the  rock-salt,  or  found  in  intermediate  and  superincumbent  beds, 

liHle  doubt  can  exist  that  it  has  been  derived  from  the  decomposition 

of  more  ancient  rocks,  of  the  situation  and  precise  characters  of 

whidi  no  vestiges  pow  remain. 

This  general  idea  of  the  formation  of  the  Cheshire  rock-^salt  de- 
rives confirmation  from  the  fiict  that,  with  the  eiception  of  the 
sttiphat  of  magnesia,  the  same  earthy  salts  occur  toother  with  the 
muriat  of  soda  in  these  strata,  as  ate  met  with  in  the  waters  of  the 
sea.  The  drcumstance  of  the  beds  decreasing  in  thickness  as  they 
recede  from  the  sea,  may  perhaps  be  admitted  as  another  argument 
in  behalf  of  the  opinion. 

The  priocipal  objection  to  the  theory  undoubtedly  is,  the  non- 
existence of  marine  exuvise  either  in  the  rock-salt  or  in  the  aiQaceat 
strata  of  clay ;  a  fact  very  difficult  to  connect  with  the  idea  of  a 
ion  from,  the  waters  of  the  sea.    Other  objections^  though 
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periiaps  of  less  moment,  arise  from  the  ippeaniiee  of  the  sntbf 
ttlts  hi  smaller  proportioo  in  the  rodK-salt  than  m  sea  water)  from 
the  apparently  paitial  deposition  of  the  beds,  and  from  the  diflicultj 
of  explaining  the  formation  of  the  fignred  appearances  which  occur 
in  the  substance  of  the  rode.  Tbese  drcumstancesi  however,  will  by 
no  means  aathoriie  us  to  reject  the  gelieni  idea  which  hat  beco 
given  of  the  origin  of  this  mineml,  strengthened  as  it  is  hy  tlie  sits* 
ation  and  appearances  observed  m  the  foreign  salt  mhies,  wheie  fbe 
proofs  of  marine  deposition  are  still  stronger  than  ttose  prescated 
in  the  Cheshire  district. 


Section  of  the  Strata  9unk  through  to  the  tecond  Bed  of  Reck. 

Salt,  at  ff  itton,  near  Northwiek, 
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Calculous  marl  .  •  •  •  • 
IiMttiaftcd  tto  cncj^  •  •  •  • 
lodnniedbliMclajwidiasiid  • 

Arrillaceoui  marl         .        •        •        • 
lodofUed  blue  clay      •       •       •       • 
IM  clay ,  with  tulpbat  off  liine  incgukfly  t 
Indttrated  bloc  and  brown  clay,  with  g;raint  of  sulp 
I  of  lime  intcnpcrfed    •       •       •       •       • 

Indiiiaced  brown  clay,  with  tulpfaac  of  lune  eryaiaUised 

in  irregular  masses,  and  in  large  pioportioa 
IMuMCed  bloc  day,  laminated  with  snlphal  of  Uma 
AigiUaccOus  marl  ....•• 
Indurated  brown  clay,  laminated  with  tulphatof  lime 
Imlumted  blue  day,  with  laminw  of  Solptait  of  Una 
ladorated  led  and  bine  day  •  •  •  .  • 
Indurated  brown  clay,  with  sand  and  tulphat  of  lime 
irreii;ularly  inteitperaed  throogh  it.  The  fresh 
water  (soo  gallons  per  minute)  finds  its  wmjf 
through  holes  in  tl\is  stratum,  and  has  its  level  a^ 
.  alzteen  yards  firom  the  tnrfaoe    • 

ArpiUaoeotts  marl  •  «  .  . 
indurated  blue  clay  with  sand,  and  grains  of  sulphat  ol 

lime 

Induttted  brown  clay,  with  a  little  sulphat  of  lime 
Indurated  blue  cUiy,  with  grains  of  sulphat  of  lime 
ladtttaied  brown  c\ay,  with  sulphat  of  lime    • 
The  first  bed  of  rock-salt      .        .        .        • 
Layers  of  indurated  clay,  with  Tdns  of  rock* salt  ronnini 
through  them    •       •       •       • 
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ThaseeoDd  bed  off  lock-adt,  wMeh  has  been  simk  into 
S4  or  SO  yards. 
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BBCTtON  IX. 

MarbUt^  Sforsl  Flinis^  A$be$tu$^  ami  thwu. 

Ib  the  language  of  the  ftatoary  and  architect^  all  stones  come  ub« 
under  the  name  of  marble  that  are  harder  than  gjpsara,  oecar  in 
considefable  massesi  and  are  capable  of  a  good  polbh. 

Henee  not  onhf  many  varief  iet  of  limestone,  hot  also  granite,  por* 
phjrj9serpentine»and  even  the  fine-gramed  basahs^are  called  marble. 
Among  mineralogbts,  howe? er»  tlie  term  is  used  in  a  more  restricted 
aente,  being  confined  to  those  varieties  of  dolomite,  swmestone,  and 
compact  and  granularljf  foliated  limestone  that  are  capble  of  n*, 
edging  a  considerable  polish.  Of  these  calcareous  marliles  the  most 
vmhialrfe  for  hardness,  durabiKty,  and  colour,  are  procured  from 
Italy,  from  the  Greek  islands,  and  from  Syria:  the  ancient  Romans^ 
wWn  at  their  height  of  ciriKzed  luxury,  also  obtanied  from  Numi- 
din  and  other  districts  in  Africa  some  higMy-estcemed  tarieties  of 
mnrMe. 

Hie  white  granularly  foliated  limestone  has  always  been  the  fa» 
voarile  material  of  the  sculpton  of  ancient  Greece  and  modem 
Europe,  both  on  account  of  its  pure  colour^  its  delicate  traarincence, 
and  its  granufair  texture,  which  renders  it  nracb  more  easy  to  work 
than  compact  limestone.  Dolomite  possesses  similar  advantages^  and 
b  somewhat  softer  and  of  a  finer  gndn:  seteral  of  the  smaller  work^ 
of  the  Greek  sculptors  are  of  this  materiai.  The  two  great  souroes 
whence  the  statuary  marble  of  Europe  has  been  procured  are  Fsroe 
and  Qurrara*  Hie  Fsrian  marble  is  the  purest,  eonsisting  of  hardly 
any  thing  else  than  carbonat  of  lime ;  hence  it  b  softer,  somewhat 
more  transparent,  and  of  a  more  visibly  laminated  texture  than  that 
of  Carrara,  which  b  mingled,  often  in  considerable  proportion,  with 
granular  quartz.  * 

The  most  esteemed  of  the  architectural  marbles  are  the  following. 

1.  A  deep  blue-coloured  marble,  called  bardiglio,  from  Carrara, 
which  appears  to  dtftr  only  in  colour  ih>m  the  white  statuary  marble 
of  the  same  place. 

3.  Cipolin  marble,  which  b  statuary  marble  traversed  by  Tcins  of 

mica. 

3.  Lumachdle  marble,  which  b  a  secondary  compact  limest<Hie 
of  a  grey,  or  greybh^lrrown  colour,  holding  sbelb  that  still  re. 
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tain  tlieir  pearly  lustre.  The  6iie  marble  of  Bleyberg,  in  Carinthn* 
is  the  most  valuable  of  this  mriety;  the  base  is  a  greyish- brown 
compact  limestone,  in  which  are  implanted  shells  of  a  fire  colour  and 
beautiful  iridescent  lustre. 

4.  Plnreiitine  marble,  which  is  a  compact  very  argillaoeoiu  lime. 
stoue,  of  a  grey  colour,  with  designs  of  a  yellowisb-brown  rqire- 
scnting  architectural  ruins. 

5.  The  yellow  marbles  of  Syria,  Siennaj  and  Arragon. 

6.  l*he  i;reen  marbles  koowD  by  the  names  of  campan^  verde  an- 
tkhe,  venle  di  Corsica,  &c.  which  are  mixtures  of  granularly  fo- 
liated limestone,  calcareous  sptTi  and  seipentine,  with  threads  of 
asbestos. 

7.  A  very  rich  breccia,  called  brocutelli,  containing  small  frag- 
ments of  yellow.red  and  purple  limestone,  cemented  by  semitraxis* 
parent  white  calcareous  spar. 

Ot  the  marbles  that  the  British  islands  produce,  that  of  Tiree  de- 
serves the  first  |)lace ;  and  it  its  colours  were  not  apt  to  lade,  it  might 
rank  amonprsi  the  most  beautiful  even  of  Italy.  The  counties  of 
Devonshire  and  Derbyshire  alsoafl^Drd  several  varieties  of  ccmsidembie 
beauty,  though  by  no  means  to  be  compared  with  the  moat  esteemed 
of  Italy  and  Spain. 

There  is  a  very  singular  species  of  marble  found  in  Mount  6o- 
thard  in  Sviisserland,  and  perhaps  in  a  few  other  places,  whidi  b 
elastic,  and  capable  of  being  bent  without  bmkiog.  The  Abb6 
Fortis  has  given  a  curious  account  of  five  or  sul  tables  of  thb  efamtic 
marble  m  the  possession  of  the  Prince  of  Borghese.  Bemg  set  cm 
end,  they  bend  backward  and  forward  ;  when  laid  horizontally,  mad 
raised  at  one  end,  they  form  a  curve ;  if  placed  on  a  table,  and  a 
piece  of  wood,  or  any  other  substance,  be  laid  under  them,  they  fail 
into  a  kind  of  ciurve,  each  end  touching  the  table.  Notwlthstaadiog 
thb  flexibility,  they  are  liable  to  be  broken  if  indiscreetly  bandied. 
The  length  of  each  b  about  two  feet  and  a  half:  they  are  about  ten 
inches  broad,  and  three  thick.  They  were  dug  up,  as  the  abb£  was 
told,  in  the  signiory  of  Mondragone.  The  grain  b  of  Cariaocae 
marble,  or  perhaps  of  the  finest  Greek ;  they  seem  to  have  sufitred 
some  attack  of  fire :  they  are  perhaps  susceptible  of  a  poUsh.  Our 
author  adds,  that  they  surprise  all  the  naturalbts  who  have  seen 
them,  who  dechu-e  their  nature  to  be  quite  inexplicable. 

The  elastic  marbk  b  phosphoric  i  and  there  are  several  other 
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spedct  tfa^  are  ftiR  more  so ;  or,  in  other  words,  tl»t  emit  an 
imdcsreot  fight  ooder  particular  arcaautaooes,  some  of  them  on 
being  merely  rubbed  in  the  dark,  and  others  on  being  prcYioosly 
exposed  to  a  strong  heat. 

2.  Of  these  kinds  of  phosphorescent  stones,  however,  the  most 
cnrioQS  it  that  which  is  generally  recognised  by  the  name  of  the 
Bolognian  or  Bononian  stone.  It  is  in  (act  a  subspecies,  according 
to  the  dassificatioo  of  Werner,  of  heavy  spar,  or  native  sulphat  of 
barytes*  A  casual  discovery  by  Vinceniio  Cascariolo,  a  shoemaker 
of  Bologna,  about  1630^  was  the  first  circunistanoe  that  attracted 
the  notiee  of  philosophers  to  this  curioos  subject.  This  man  being 
in  quest  of  some  alchemical  secret  was  nidttced  to  calcine  a  parcel  of 
Bolognian  spar,  which  he  had  procarad  from  Monte  P^temo  in  the 
neighbourhood  of  the  city ;  and  observed  that  whenever  this  snb« 
stanee  thus  prepared  was  placed  in  a  dark  room,  after  having  been 
exposed  to  the  sun,  it  continued  to  eosit  fiunt  rays  of  light  for  some 
houia  afterwards.  In  consequence  of  thu  interesting  discovery  the 
Bologtiian  spar  came  into  considerable  demand  ammtg  natural  phi« 
losophers,  and  the  curious  in  general,  so  that  the  be^t  method  of 
preparing  it  became  an  object  of  even  some  pecuniary  importance. 
The  ftimily  of  Zagoni  were  the  most  successfiil  in  this  pursuir,  and 
in  consequence  furnished  large  quantities  of  Bolognian  phosphorus 
to  all  parts  of  Europe,  till  the  subsequent  discovery  of  more  powerful 
pbosphori  put  an  end  to  their  monopoly.  The  particular  process 
employed  by  the  Zagoms  is  not  Inown ;  but  we  learn  from  Kircher, 
that  if  the  mineral  is  finely  pul  veriaed  and  then  beaten  up  into  a  paste 
with  white  of  egg  or  linseed  oil,  and  calcined  in  the  open  fire,  it  will 
after  exposure  for  a  minute  to  the  light  exhibit  its  phosphorescent 
qnality.  Many  years  afterwards  Marggraaf,  in  analysing  other  va- 
rietiet  of  sulphated  barytes,  found  that  they  were  all  capable  of  bemg 
nrnde  mto  pbosphori  by  forming  them,  when  pulverixed,  into  thin 
cakes  with  gum  tngacanth  or  other  mucilage,  and  then  carefully 
calctnmg  them  at  a  led  heat.  Some  management  however  is  requi- 
file  in  conducting  the  cakhiation  that  it  may  be  neither  too  much 
nor  too  little,  by  either  of  whieb*  faults  the  lombous  quality  is  very 
mateiialiy  mjnred. 

In  the  year  1677»  or  nearly  half  a  century  after  the  discoveiy  of 
the  Bok^^bsan  phospbnms,  Q.  A.  Baldwin,  a  native  of  Misnia,  oh. 
served  that  if  nitnt  of  lime  was  evaporated  to  drynesi,  and  then 
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fenncd  into  a  compact  mass  by  fusion  at  a  red  heat,  H  wonld  eaUbit 
fhe  laroe  property  of  tmbibiag  and  emitting  ligbt  as  tiie  fomcr>  only 
iomewbat  infeiior  m  degree ;  hence  this  preparatioa  obteiaed  the 
name  of  Baklwin'i  phosphorus. 

3.  It  is  a  singular  fact,  that  do  limestone  of  any  kind  has  hif  berto 
been  discovered  in  that  vast  tract  of  the  habitable  world  wbadi  has 
been  latest  discovered,  and  which  is  generally  known  by  Ike  name 
•f  New  Holland,  the  auttrahttia  of  the  Fretirh  geographers ;  in  con- 
fcquence  of  which  the  builders  are  obliged  to  employ  eoral  or  the 
shells  of  shell-worms,  for  their  mortar :  wirich  lasl  al«  coikdUd  in 
prodigMNis  abundaoee  all  along  the  coasts  for  this  purpose.  It  h 
perliaps  equally  singular,  that  the  silicious  fragments  oomiMDly 
called  flints  are  rardy  to  be  met  with  in  Norway ;  and^  according  to 
Pennant,  seldom  or  ever  to  be  foond  in  that  eonatijr  of  North  Wales, 
which,  from  the  nanse  of  FlM^shir^^  would  pre«indoce  us  lo  ex* 
pect  them  m  peculiar  abimdance. 

Pebbles  differ  chiefly  from  flints  in  thek  being  etariched  and  va- 
riegated with  colouring  materiab.  The  most  singular  pebbles  of 
which  we  have  hitherto  had  any  account  are  the  ivnorous  lionet 
of  China;  concerning  which  we  shall  present  the  reader  whii  the 
following  cunons  description  from  the  Abb^  Orosiet. 

Among  the  musical  instruments  of  China,  the  oldest  and  BM>st 
esteemed  is  composed  of  a  kind  of  stone  which  has  the  property  of 
being  sonorous.  It  Would  be  difikult  to  determine  whether  tlie  first 
colony  that  inhabited  China  carried  thither  the  idea  of  a  musicBl  in- 
sirunient  made  of  stone,  or  whether  the  sonorous  stones  tliBt  arr 
found  there  led  to  tiiis  happy  invention.  An  old  commentator  of 
fhe  Chou-king  says,  the  ancients  having  remarked  that  a  cunrent  of 
wafer  made  some  of  the  stones  near  its  banks  send  forth  a  sownd, 
ihey  detached  some  of  them,  and,  being  charmed  witii  the  "delight. 
fixl  sound  rhey  emitted,  constructed  king  or  ^musical  instrumeals  oi 
them. 

The  various  kinds  of  sonorous  stones  known  in  Cliina  difl^  con^ 
siderably  from  one  another  m  beauty  i^id  in  the  strength  and  da. 
ration  of  their  tone,  and,  what  is  very  surpnsing,  this  dffieitnce 
cannot  be  discovered  either  by  the  different  degrees  of  ibek  ba- 
ness,  weight,  or  fineness  of  grain,  dr  by  any  other  qnalitios  wbkb 
might  be  siq>posed  to  deterinilw  it.    Same  stooss  ase^fomat^reniarir. 


MlNXft^  M£TAM»  AK0  H£TAXLINK  EARTHS.        387 

mbly  bard,  which  ameryMQurons;  and  others,  exceedingly  soft, 
which  have  an  excellent  tone ;  some,  extremely  heavy,  emit  a  very 
smttt  tooDd ;  and  tlieve  are.others,  as  light  as  pumice-stone,  which 
have  also  aa  ^leeable  sound* 

The  stone  called  jrii  is  lh«  most  celebrated,  valuable  and  beau. 
tifbl  of  the  sonorous  slooes  known  in  China.  It  appears  to  have 
existed  Ibaie  from  the  remotest  antiquity.  If  we  believe  what  the 
aacieot  £liuMae  aothoss  niateof  the  stones  called  yu  of  their  time, 
if  they  have  not  exaggerated  their  beauty  and  perfections,  we  cannot 
baip  aakoowdedging  that  Ihoseiound  at  present  are  iar  mferior ;  but 
what  sacsns.to  assuies  us  of  the  sincerity  of  these  ancient  writers, 
it»  that  this  stone,  which  appears  to  have  been  known  under  the  first 
Tckecu,  whose  dynasty  began  in  the  year  1129  before  Christ,  was 
very  i^re  ander  the  dynasty  of  Han,  which  commenced  206  years 
before  oor  jBia.  At  that  period,  these  stones  were  the  most  valuable 
presents  that  could  be. made  lo  the  emperors.  Tcking^i^g  of  that 
dyaasty,  svho  mounted  the  throne  thtfty.seven  years  before  Christ, 
oamidered  it  as  a  glorious  cpoeha  of  his  reign,  when  an  ancient 
ki9§g,  coasposedof  suteeo  atones,  all  ofyu,  had  beea  found  on  the 
baokaof  arivtr. 

lEhaae  aonorana  atones  are  found  at  present  m  channels  made 
by  lorfCBtSy  and  in  the  rivers  which  flow  at  the  bottoms  of  the  moun. 
taiiiaef  JKins-iiaii,  KoehickeouyChem^i,  Y^iy,  and  Fo^aefi.  The 
stone  jfu  resembles  externally  those  pebbles  which  are  found  in 
the  atnams  and  tonents  tet  rush  down  through  the  clefts  of 
tfae  nenalaina.  The  laige  jfu  are  very  rare ;  the  biggest  that  the 
■aisaiiwiaffi  ever  saw  in  the  imperial  palace  were  only  two  feet  and 
a  lialf .or  dKee  .feet  m  length,  and  one  foot  eight  or  ten  inches  ia 
bresMltfa ;  and  these  were  considered  as  matchless  pieces.  The  jfn 
ase^bo fonad  in  theearth,  in  vallies  near  mines,  and  in  the  fissures 
made^hytoirents  ht  the  sides  of  the  mountains.  These  differ  from 
a<haiB^  biwaiMt  theur  surface  ia  not  ao  smooth^  and  becauae  they  are 
aaither  of  soifirm  a  texture,  nor  of  so  fine  a  grain. 

KredilierantpiopQrties  are  remarked  ui  the  sonorous  yii;  hard- 
oeaa,  aseigh^  coloor,  irain,  and  sound. 

BeaaHfiil  ^  are  ^  hard  whed  cut  and  polished  like  agate  and 
pmaona  atones,  that  f  he  beat4cmpered  ateel  glidea  upon  them  with, 
ewt  BMbing  any  impraasien.    The  aiore  euefal  nature  has  been  in 

ace 
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forming  tbem,  the  more  diiliciilt  it  is  to  cut  tbera ;  but  tbey  are  »« 
paMe  of  receiving  a  superior  polish. 

The  weiglit  of  the  yu  is  proportionable  to  its  hardness.  An  an- 
polished  block  b  preserved  in  the  einperor^s  palace^  which  to  all 
appeamnce  one  mttn  could  lift;  but  foiirare  necessary  only  to  mo?e 
it :  this  piece*  however,  is  no  more  than  two  feet  and  a  half  in 
length,  and  half  r  foot  in  breadth,  ft  is  of  an  irregnkir  figure, 
and  has  a  green  colour,  which  is  generally  that  of  the  comnooest 

kind  of  ^M. 

The  colour  most  esteemed  at  present  in  these  stones,  and  which 
is  indeed  the  prettiest,  is  that  of  whey ;  those  that  are  next,  are 
bright  blue,  axure,  indigo,  citron  yellow,  logwood  red,  pale  greto, 
sea  green,  deep  green,  cinder  gre}!,  &c.  Tlie  Chinese  set  more  value 
upon^if  which  is.of  one  colour  only,  without  veins  or  shades, onless 
it  be  variegated  in  an  agreeable  manner  with  five  colours. 

With  f^rd  to  the  grain  of  the  ^if,  the  hardest  and  heaviest  kas 
always  the  finest.  But  what  kind  of  jr«  is  the  most  soBoroosT  Th< 
missionary  wlio  transmitted  us  these  details  confesses  thaf  he  cannot 
answer  this  question,  because  he  never  found  an  opportmuty  of 
making  the  necessary  experiments :  the  emperor  alone  is  in  posses- 
sioii  of  all  the  various  kmds  which  would  be  requisite  for  this  par. 
pose ;  it  is,  beside,  doubtful  whether  there  are  diflerent  Jrsln^  ma<i€ 
6f  the  same  size  and  dimensions,  without  which  they  could  not  be 
properly  compared. 

The  nieou^yeou^che^  or  0x^fat'iione,  is  the  second  kind  of  so- 
norous stone  known  in  China.  It  has  neither  the  hardness^  weight, 
uof  sweet  tone  of  the  yu,  and  is  more  common,  and  Dvcfa  less 
esteemed :  however,  it  is  very  rare  to  find  large  pieces  of  it  proper 
for  making  king.  That  which  is  in  greatest  request  has  re^  the 
colour  of  the  fkit  of  beef,  and  is  of  one  shade,  withont  doads  er 
veins.  This  stone  is  a  production  of  the  province  of  Fscn^fson,  and 
is  fognd  in  the  earth  near  mines,  in  valleys,  or  at  the  bottoms  <^  the 
mountains.  Its  exterior  coat  is  rough,  and  of  a  ditty  cokMn>  be* 
tween  chesnut  and  green ;  below  this  there  is  a  second,  resembling 
curdled  milk ;  after  which  comes  another^  tinged  with  ydlovt,  thai 
becomes  deeper  as  it  approaches  the  centre.  It  might  be  worth 
while  to  examine  why  the  centre  of  thi»slone  is  better  formedt  more 
compact,  and  of  a  finer  texture,  and  deeper  colour,  than  its  other  part^ 
The  yu  emits  sparks  when  struck  with  steel :  the  nicommy9am»cht 
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noL  This  stooe  seems  more  to  resemble  agate ;  and  perhaps 
may  be  an  agate  peculiar  to  China.  To  be  sonorous,  the  nitfotf- 
jFeosft-cAe  must  have  a  beautiful  yellow  colour,  without  tnin9|Nirent 
veins ;  but  it  is  far  from  being  so  sonorous  as  the  ^u» 

Tlie  third  kind  of  sonorous  stone,  named  hiang^che,  emits  so 
metallic  a  sounds  that  joue  would  be  almost  induced  to  take  it  for  a 
composition ;  but  it  h  certain  that  it  is  of  the  nature  of  stone.  Some 
of  them  are  found  blacky  grey,  green,  and  others  variegated  with 
while.  The  blackest  are  the  most  sonorous.  This  singular  stone  is 
brooght  from  the  lake  of  Tche-kiang^  and  appears  to  be  a  kind  of 
•labaster,  the  colour  and  natuie  of  which  have  been  changed  by  the 
wmter  that  has  penetrated  it. 

A  fourth  kind  of  sonorous  stone  resembles  marble  in  its  veins, 
which  are  grey,  black,  and  dirty  white,  on  a  niilk-white  groimd* 
The  greatest  part  of  these  stones  have  transparent  spots,  which  shew 
that  a  vitrificalJOD  has  ooromeoced*  They  appiear  to  b^  something 
between  laic  and  crystal.  It  is  remarked  tlmt  their  tone  is  often 
mterrnpted.  and  of  Fery  short  duration. 

The  chemists  and  untunilists  of  Europe  have  never  yet  attempted 
to  discover  whether  some  of  our  stones  may  not  have  the  same  pro- 
perties as  the  <ioiiorous  stones  of  the  extremities  of  Asia.  It  how- 
ever appears,  that  tiie  Romans  were  formerly  acquainted  with  a  sor 
aorotts  stone  of  the  class  of  hiang^che*  **  Pliny,"  says  th^  Abb^ 
du  Bos,  **  in  his  Reflections  on  Poetry  and  Painting,  when  speaking 
of  cuiioos  stones,  observes,  that  the  stone  called  cmlcophonat,  or 
braten^Moundt  is  black ;  and  that,  according  to  the  etymology  of 
its  name,  it  sends  forth  a  sound  much  resembling  that  of  brass  * 
when  it  is  struck.  The  passage  of  Pliny  is  as  follows:  Caieom 
phanoi  nigra  at ;  sed  illiia,  crit  tinnitum  reddit.'*  Lib.  xxxvii. 
sect.  56. 

Some  sonorous  stones  sent  into  France  have  at  length  roused 
the  cmiosity  of  the  chemists;  and  they  have  thought  proper  to  ui« 
quire  to  what  class  of  stones  they  may  belong.  The  late  Duke  de 
Chaolaes  applied  with  particular  attention  to  this  research.  The 
feUowmg  is  the  result  of  the  experiments  which  he  made  on  a  kin^ 
m  Ihe  cabinet  of  Mr*  Bertin. 

In  the  Academy  of  Sciences,  Mr.  Rom4  de  Lisle,  and  sev<(nii 
irtfaer  learned  mineral<^ists  when  asked  if  they  were  acquainted  with 
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the  black  stone  of  which  the  Chinese  king  were  marfe,  for  nswcr, 
cited  the  pasrage  of  Pliny  meotiooed  by  Boethtnt,  lie  BotI,  liumnis. 
tnd  in  the  Dictionarj  of  Bomare,  and  added,  what  Mr.  Andienoa 
says  m  his  Natural  History  of  Iceland,  respecting  a  hliieiab  lamA  of 
stone  which  is  very  sonorous.  As  the  black  stone  of  the  dunrse 
becomes  of  a  blueish  colour  when  filed,  it  is  probably  of  the  same 
species.    None  of  the  rest  who  were  consulted  had  eter  seen  it 

The  Chinese  stone  has  a  great  resembiance  at  first  sight  to  black 
marble,  and^  like  it,  is  calcareous ;  but  marble  generally  is  nM  so 
oorous.  It  also  externally  resembles  touchstone,  which  is  m  taoA  of 
basaltes,  and  the  basaltes  found  near  Tolcanoes ;  bat  these  twtt  Moon 
are  yitrifications* 

Its  resemblance  to  black  marble  hiduced  me  to  omke  seve  eom- 
parative  experiments.  It  is  not  phosphoric ;  neither  is  black  naarbk. 
It  has  no  effect  upon  a  suspended  iron  bar;  and  consequently  eoBtsdm 
no  iron  in  its  metallic  state.  When  dissolved  in  acids,  to  tiy  whether 
it  contained  any  particles  of  that  metal»  it  produced  a  strong  efe- 
vescence,  which  seemed  to  indicate  that  it  was  not  entirely  free  from 
them.  As  black  marble  did  not  present  the  same  phsenomenon,  the 
sonorous  stone  was  examined  more  attentively  by  a  magnlfyinf  glass, 
when  several  small  pomts,  resemblfaig  pyrites,  were  discovered  m  it, 
to  which  this  difierence  was  attributed.  When  dissolved  in  nilroiis, 
marine,  or  vitriolic  acids^  it  always  presented  the  same  phsenonma  e 
black  marble ;  with  vitriolic  acid  it  makes  a  greyish  eisi;gesa  (whkfa 
is  only  a  kind  of  calx  tinctured  with  bitumen),  and  leaves  behhid  it 
a  black  substance  that  is  not  soluble  in  nitrous  or  marine  acids^  and 
which,  as  in  black  marble,  is  a  real  mflammable  Mtnmen. 

Black  marble  and  sonorous  stone,  when  calcined,  become  cnliRiy 
white,  and  yield  a  very  strong  calx ;  but  it  losH  its  bitnmen  by  the 
action  of  fire.  Sonorous  stone,  however,  appears  to  contani  less  of 
the  phlogistic  and  colouring  matter ;  Ibr,  a  precipitation  of  i^  by 
means  of  fixed  alkali,  is  somewhat  whiter  (and  has  even  mose  of  i 
bluebh  cast)  than  that  of  black  marble.  When  tried  by  volatile  &1« 
kah,  it  contams  no  copper.  Other  ptedpitatioos  ef  it,  by  dXncnt 
tabstances,  exhibit  the  same  appearances* 

The  Duke  having  proceeded  thus  ftr  fa  his  analysis^  cndes. 
voured  to  proaire  some  further  information  from  the  stone-cntten 
They  all  replied,  that  blue-coloured  marble  was  very  rnrn^nm,  sikI 
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that  they  had  seen  large  blocks  of  it  which  emitted  a  very  strong 
sound ;  but  the  Duke  having  ordered  a  king  to  be  constructed  of  this 
kiud  of  stone,  it  wa^  found  that  it  did  not  possess  that  property.  By 
trying  the  black  marble  of  Flanders,  a  piece  was  at  lengUi  found 
which  emitted  an  agreeable  sound :  it  was  cut  into  a  king,  that  is 
almost  as  sonorous  as  those  of  China.  All  these  observations  give  us 
reason  to  believe  that  the  stones  of  which  the  king  are  formed,  are 
nothing  else  but  a  black  kind  of  marble,  the  constituent  parts  of 
which  are  the  same  as  those  of  the  marble  of  Europe  but  that  some 
(faience  in  their  organiaation  renders  them  more  or  less  sonorous. 
Tlie  Duke  farther  observes,    that  the  Chinese  make  king  of 
ctystaly  and  that  one  of  this  kind  is  to  be  seen  at  8t.  Brice,  in  tlie 
cnfainatof  M.de  hi  To«r»  aecratary  to  the  King:  that  they  also 
amploy  a  kind  of  alabaster,  some  pieces  of  which  M.  Bertin  received 
ffom  China  shaped  like  the  king^  made  of  black  stone,  that  were  said 
to  be  aery  sonorous ;  but  they  do  not  appear  to  have  any  sound  al 
all;  lastly,  that' the  stone  yv,  of  which  the  Chinese  construct  their 
uKMi  bcantifiil  king^  is  nothing  else  but  a  kmd  of  agate. 

4.  Closely  connected  with  the  part  of  tl|e  mineral  kingdom 
immediately  before  us,  and  well  worthy  of  observation  from  its  pe^ 
cttltar  qualities,  is  the  Aiktit,  or  Jibeiiui,  and  especially  that  va* 
risty  of  it  which  is  called  Amiantb  or  Monntam  Flax.  The  Asbest 
ai^  m  all  its  varieties,  more  or  less  fexible,  but  considerably  so  in 
those  fonns  of  it  which  are  known  by  the  name  of  Mountain  Cork, 
Mommiuin  Leaiker,  and  Elastic  Asbest,  found  of  various  colours 
us  the  mines  of  Sweden,  Saxony  and  Himgary :  awl  more  especially^ 
•a  just  obMrvad  m  the  Amianth  or  Mountau  Fhix. 

The  usnal  colour  of  Mountain  Flax  is  greenish  white,  passing 
into  kek-giaen ;  or  silver-white,  yellowish-white,  ochre-yellow,  pale 
Aerii  nd,  and,  irery  rarely,  light  bine.  It  b  found  sometimes  io 
•mall  sq^rate  bn^dles^  but  more  usually  m  uregular  fibrous  masses. 
Its  lustK  is  glimBering  or  slightly  shinmg,  and  is  either  weak» 
pantly  or  alky.  It  is  easily  divisible  into  long  slender  flexible  fibres, 
anay  be  scratched  by  the  oail>  and  has  a  soft  somewhat  greasy  feel. 
It  is  generally  opaque,  but  sometimes  is  tianslocid  on  the  edges. 
Ita  s|»qfic  gravity  is  subject  to  great  variety;  that  of  the  most 
fleaibk  and  pnrftcUy  fibrous  is  only  OfiOe }  that  of  tbf  noit  com- 

fact  is  0318. 
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According  to  a  late  analysis  of  this  mineral  by  Chmem  H  appean 
10  contain 

25.      magnesia, 
59.      silex, 
3«      aliimine, 
9.35  lime, 
3.25  oxyd  of  iron. 

91.5 
1.5  luss 

100.    ^ 

Before  the  blowpipe  amianlhas  melts  with  some  diflietilty  ihtoaa 
opaque  globule,  which  becomes  dark-coloured  by  the  conthioed  ac- 
tion of  the  flame.  If  exposed  to  a  high  heat  hi  an  eartbeo  crociblf, 
it  melts  into  a  dense  slag,  strongly  adhering  to  the  vessel,  of  a  yel- 
lowish, grey  colour:  the  surface  of  this  slag  is  ovenpread  with  crys- 
talline needles,  crossing  each  other  in  all  directions,  or  radiatin» 
from  a  common  centre.  If  the  heat  is  considerably  increased,  the 
whole  melts  hito  a  green  glass,  and  in  a  short  lime  passca  through 
tiie  crucible*  A  specimen  of  amianthus  from  Greenland,  being 
hiclosed  by  Klaproth  *  in  a  charcoal  crucible,  and  exposed  to  the 
full  beat  of  a  porcelain  furnace,  f|ised  into  a  finely  porons  mass, 
of  a  dirty  pearUgrey  colour,  covered  externally  with  grains  of  iron. 

This  mineral  is  met  with  in  potstone  or  serpentine  rocks,  either 
dispersed  through  them  or  accumulated  in  their  cieAs  and  crevices, 
unmixed  with  any  other  substance.  The  most  beautiful  comes  Itobi 
the  Tarentaise  in  Savoy ;  it  is  in  white.flexible  filaments,  somelimes 
a  foot  long,  of  a  pure  silky  lustre.  In  some  parts  of  Corsica  it  b 
so  common  as  to  have  been  used  by  Dolomieu  instead  of  bay  or 
moss,  to  pack  up  specimens  of  other  minerals  in.  Tlie  ialaods  of 
Elba  and  Crete ;  Zoblits,  in  Saxony ;  Suartwick,  in  Sweden ;  Corn- 
wall and  Anglesey,  in  £ngland;  and  Portsoy,  in  Scotland,  also 
furnish  considerable  quantities.*  A  compact  kind,  which  decom- 
poses by  exposure  to  the  air  into  remarkable  flexible  threads,  b 
found  in  the  Oural  Mountains  in  Siberia. 

The  fibrous  texture  of  amianthus,  its  incombustibility,  and  the 
littlt  alter  ition  that  it  undergoes  even  in  a  strong  heat,  were  oarly 

• 

•  Aaalyt.  Est.  vol.  1. 


MINB8>  MBTALSy  AUD  MBTALLINB  BARTHS^        SQS 

noticed,  ei pcdally  amonB  the  Eastern  nations ;  and  methods  were 
found  out  of  drawing  the  fibres  into  thread*  and  afterwards  weaving 
it  into  doth*    This»  wlien  dirtied  with  grease*  or  other  inflammable 
inatteri  was  cleaned  by  throwing  into  a  bright  lirft ;  ^he  stains  were 
bomt  out,  and  the  cloth  was  then  lerouved*  hot  little  altered  ni  its 
properties*  and  of  a  daxsling  white,  hence  it  obtained  from  the 
Greeks  the  name  miuafh^  or  und^filed*    In  the'rich  and  luxorious 
times  of  the  Roman  empire,  this  incomtnistible  cloth  was  purchased 
at  an  enormous  price,  for  the  purpose  of  wrapping  up  the  bodies  of 
the  dend  previously  to  their  being  laid  on  the  funeral  pile.     The 
practice  of  burning  the  dead  falling  into  disuse,  occasioned  the 
manutacture  of  amianthine  cloth  to  be  neglected,  and  at  length  en* 
tirely  forgotten  in  Europe ;  but  though  it  has  ceased  to  be  an. article 
of  necessity  or  luxury,  yet  the  method  of  its»  preparation  has  occa* 
sionally  attracted  the  notice  of  travellers  and  occupied  the  time  of 
fhe  curious*    Ciampini,*  of  Rome,  in  logi,  published  the  following 
MS  the  best  way  of  preparing  the  incombustible  cloth.    Having  pre. 
▼iously  steeped  the  amianthus  in  warm  water,  divide  its  fibres  by 
gently  rubbing  them  with  the  fingers,  so  as  to  loosen  and  separate 
all  the  extraneous  matter;  then  pour  on  repeatedly  very  hot  water, 
as  long  as  it  continues  to  be  in  the  least  discotonred.    Nothing  will 
be  now  leA  but  the  long  fibres,  which  are  to  be  carefnlly  drardin  the 
sun.    THe  bundles  of  thread  are  to  be  carded  with  very  fine  cards, 
and  the  long  filaments  thus  obtained  are  to  be  steeped  in  oil,  to 
render  them  more  flexible.  A  small  quantity  of  cotton  or  wool  is  to 
be  mixed,  and  by  means  of  a  thm  spindle  the  whole  is  to  be  drawn 
out  into  thread,  taking  care  thai  in  every  part  the  amianthus  may  be 
tlie  principal  material.    The  cloth  being  then  woven  in  the  usual 
manner,  is  to  be  placed  m  a  dear  chareoal  fire  to  bum  off  the  cot* 
ton  and  oil,  when  the  whole  remaimng  tissue  will  be  pore  white 
amianthus.    The  shorter  fibres  that  are  incapable  of  being  woven, 
have  been  sometimes  made  into  paper,  the  process  for  whkh  is  the 
same  as  that  employed  for  common  paper,  except  that  a  greater 
proportion  of  paste  or  siae  is  required :  after  having  been  made  red 
bot,  however,  this  paper  becomes  bibulous  and  brittle.    Aroianthas 
tbreads  are  also  sometimes  used  as  perpetual  wicks  for  lamps ;  they 
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ff^Bire,  beweftff,  to  he  cUaacd  occatioimUy  from  the  aoot  tint 
coUccti  About  thoDt  ma4  the  fibres  m  tbe  bottest  ptrt  of  tiw  time 
«ie  apt  to  TIM  together,  to  as  to  prevent  the  due  supplj  of  oil  In 
Goffika/  ■■ienthus  is  adnuitageotislj  easplo^ed  hi  tbe  iMna&otiire 
of  potteiy:  being  seduced  to  fine  fitamenls*  it  is  kneaded  up  with 
tbe  clay»  and  tbe  vesseb  which  are  made  of  this  mixture  aie  Ji^tn, 
lees  brittle^  and  mora  capable  of  bearing  sudden  altoratioQs  of  bat 
and  cold  tbaa  common  potterj.  [Editor. 


CHAP.  XXIX. 

aUPKRFICIAL  PBJmOKBNA  OW  THH  EARTH. 

In  tbe  opening  chapter  of  the  present  book  we  remarked,  that 
we  sbottid  divkie  tbe  sutyect  of  which  it  treats,  and  which  we  de« 
aoaunaled  Geology  in  the  most  extensive  sense  of  the  tenD»  iato 
tbfae  partSj  the  jnMerrnninii,  the  9up9(fimlt  and  tbe  aimmpkakvi 
phswomrna,  which  tbe  general  mass  of  tbe  earth  picaenls  to  iu» 
eo  iar  as  we  have  been  able  to  examme  iato  them. 

We  have  now  cnrsorily  run  through  the  first  of  these  diviaioasy  as 
to  those  points,  we  mean  (for  our  pbm  extends  no  iartlier)»  which  aie 
most  curious  or  worthy  of  attention.  And  we  shall  next  proceed  to 
shetebf  with  a  rapid  hand,  the  more  extnordinary  lineamenta  that 
obaraderiae  tbe  external  appearance  of  the  globe,  and  iounedistely 
eonsttttte  its  snperficies.  In  doing  tbis^  however,  we  must  icnarki 
and  the  obsefvation  will  apply  to  every  part  of  uturc^  orgaoiied 
as  well  as  uaofganbed^  wMniimato  as  well  as  animated,  that  oae  di- 
vision presses  in  many  inatances  so  dosely  iq>oo  tbe  fbotstcpa  of 
another,  aad  appeaia  so  mtiamtely  connected  with  it^  that  it  is  often 
a  task  of  no  comanon  difficulty  to  my  to  whieb  pastiealar  diviaoQ 
an  iadavidoal  species  or  phsanomenon  may  best  appeitaia.  Thas 
volcanoes  eonstilnta  in  .many  eases,  a  part  both  of  the  sapoiicial 
and  tbe  subtemncnn  dqiartments  of  the  globei  they  fona  both 
psofound  cavities,  and  devated  momHains;  but  as  their  ongpo^ 
power  seem  chiefiy  connected  with  the  former,  we  have  treated  of 

*  Haiiy  Mificralos*  ^1*  iu*  P*  3^3< 
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tbeu  under  that  dhrisioiu  Mincnl  spriDgs  haTe»  m  Tarioos  caMs^ 
m  like  fferatioo,  to  bof  fa  Ibese  dmnoos,  bat  as  being  in  tbeir  general 
composition  and  natuse^  more  immediately  related  to  the  vast  mass 
of  watefS  wfaich  constitotes  the  ocean,  and  comprixes  by  lar  the 
largest  extent  of  the  earth's  surfiice,  we  have  not  tbooght  it  con- 
flrtent  to  separate  them  from  that  division  to  which  the  ocean  ob« 
ifioosly  appertains,  and  shall  hence  treat  of  tbem  in  a  sabaequent 
ckapter  m  their  regular  order. 

Tbe  division,  therefore,  to  which  thb  chapter  may  be  regarded 
aa  introductory,  will  compritt  a  brief  surrey  of  such  Mountains 
and  precipices  as  yet  remain  to  be  considered,  the  most  singular 
cataracts  and  riters  which  issue  from  tbem,  whirlpools,  sprii^  baths, 
▼apoun,  lakes,  seas,  coral  islands,  currents,  and  tid^. 


CHAP.  XXX. 

MOUNTAINS,  BlLLa,  PRECIPICES,  PROMONTORIES,  BASALTIC 

COLUMMSy  AND  DESERTS. 

SECTION  I. 

hirmbutvnf  Retutrh. 

Wmokvbe  has  attcntivdy  surveyed  the  earth's  sur&ce,  and 
atodied  nature  on  a  grand  acale»  has  been  constantly  struck  with 
ndmiiation  nod  astooinwnt  at  tbe  sight  of  such  nngesticeBsineBoeSv 
lihiefat  eateading  in  diilerait  ways,  seem  to  rule  over  tbe  rest  of 
tiie  globe,  and  which  pieacat  to  the  bahoUer  a  spectacle  equally 
ai^nificent  and  mtmstmg.  In  them  it  has  been  supposed  we  musC 
amch  for  a  lolation  of  the  important  problem  legpiding  the  cie- 
ntioB  of  the  world,  ^ 

NatnialisU  reckon  several  Unds  of  mountams;  and  co^iectnra 
that  theK  elevatkms  of  the  earth  have  not  all  the  same  origioi  nor 

te  their  commencement  from  the  mme  en* 

1.  These  mountams  which  form  a  chain,  and  which  are  covered 
vrflh  snow,  are  considered  as  primitive  or  antediluvian.  They  are 
iihe  majestic  balwarks  scattered  on  the  surface  of  the  ^ob^  and 
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greatly  exceed  the  other  niountaius  in  height.     In  geoeral,  their  e!«p 
vation  if  very  sudden,  and  iheir  ascent  very  steep  and  chdicult.  Their 
shape  is  that  of.  a  pyramid  crowned  with  sharp  and  promitient  rocks, 
on  which  no  verdure  is  to  be  seen,  but  which  lire  dry,  naked,  and 
as  it  were  stripped  of  their  soil,  which  has  been  washed  away  by 
the  rains,  and  which  present  an  awful  and  horrible  aspect,  sufficient 
to  impress  the  coldest  imagination  with  terror.    These  primitive 
mountains,  which  astonish  the  eye,  and  where  the  wuidsonly  reign» 
are  condemned  by  nature  to  perpetual  sterility.  At  the  foot  of  them 
we  frequently  find  paths  less  steep  and  winding  than  when  we  ascend 
to  a  lirtrater  height.    They  every  where  present  thundering  cascades, 
frightful  precipices,  and  deep  valleys.  The  depressions  and  eicava- 
tiouv  forrespond  with  the  quantity  of  water,  the  motion  of  which  is 
accelerated  in  its  fall,  and  which  sometimes  produces  a  total  sinking  or 
an  inclination  of  the  mountain.    The  wrecks  to  be  found  at  the  foot 
of  roost  peaks  show  how  much  they  have  suffered  from  the  hand  of 
time.     Nothing  meets  the  eye  but  enormous  rocks,  heaped  in  con- 
fusion on  one  another,  which  prevent  the  approach  of  the  human 
race.     On  the  summit  of  these  mountains  or  high  eminences,  whicji 
are  only  a  scries  of  peaks  frequently  detached  from  one  another, 
thf  prominent  rocks  are  covered  with  eternal  snow  and  ice,  and 
surrounded  with  floating  clouds  which  are  dissipated  into  dew.     In 
m  word,  the  rugged  cliffs  oppose  an  inaccessible  rampart  to  the  in* 
trepidity  of  man :  and  nature  exhibits  a  picture  of  disorder  and 
decay.    No  shells  or  other  orgitnized  ntarine  bodies  are  to  be  found 
hi  the  internal  part  of  these  primitive  mountains:  and  though  aearch 
has  been  made,  by  digging,  on  the  tops  of  the  Alps  and  Pyrenees 
no  substances  of  this  nature  have  yet  been  discovered,  except  on 
the  skies  near  the  base.    Nothing  is  to  be  met  with  but  coiitinoed 
rocks,  caverns  dug  by  the  hand  of  nature,  and  abounding  in  cfy»> 
talliaatMns  of  great  beauty,  with  varbus  minerals.    The  stone  of 
which  they  consist  is  an  immense  mass  of  quartz,  somewhat  Taiie^ 
which  penetrates  into  the  bowels  of  the  earth  in  a  direction  almoat 
-perpendicular  to  the  horizon.     We  find  no  calcareous  spar  but  in 
the  fissures  or  rents  which  have  some  extent  and  an  evident  dmCm 
tion  ;  and  at  great  depths  we  find  new  parts  as  it  were,  or,  in  oliwr 
words,  the  primitive  state  of  things.    AH  primitive  mountains  fur- 
nish proofs  of  these  assertions.     Of  this  kind  m  Europe  are  the  I^ 
reneest   the  Alps,  the  Apennines,  the  mountains  of  Tyro),  the 
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iDoiiotaHi  ctf  the  ^nfs  in  Silesia,  the  Carpathian  moaiitani*,  the 
moontaiiis  of  Saxony,  those  of  Norway,  &€.  In  Asia  we  find  the 
Ripbean  mountains.  Mount  Caucasus,  Mount  Tsunis,  and  Mouut 
Libanus:  in  Africa,  the  mountains  of  the  Moon;  and  m  America* 
the  Apalachian  tnountains,  and  the  Andes  or  Cordilleras,  Many  of 
the  hitter  have  been  the  seats  of  volcanoes. 

%  Another  kind  of  mountains  are  those  which  are  either  de^ 
tached,  or  surrounded  with  groups  of  little  hills,  the  soil  of  which 
is  heaped  up  in  dborder,  and  the  crust  gravellyy  and  conliisedly 
arranged  tugetlier*  These  are  truncated,  or  have  a  wide  mouth  in 
the  shape  of  a  funnel  towards  the  summit,  and  which  are  composed 
of,  or  surrounded  with,  heaps  of  calcined  and  half-vitrified  bodies, 
lava,  &c.  This  class  of  mountains  appear  to  have  been  formed  by 
difilerent  strata  raised  up  and  discharged  into  the  air,  upon  occasion 
of  the  eruption  of  some  subternmeous  fire.  The  isles  of  Santorin^ 
Monte-Nuovo,  Mount  Etna,  Adam's  Peak  in  the  island  of  Ceylon, 
the  peak  of  Tenerifle  in  the  Canary  Islands,  and  many  otheia,  have 
been  formed  in  this  manner^  When  very  high  mountains  of  this 
kind  are  covered  with  sea  shells,  we  may  consider  their  sununits  as 
having  once  constituted  a  part  of  the  bottom  of  the  ocean.  A 
onmher  of  these  mountains  have  been  formed  in  the  memory  of 
man;  and  present  nothing  to  the  view  but  disordered  ruins,  con« 
fused  masses,  parts  heaped  together  in  the  greatest  irregularity,  and 
productions  formed  by  eruptions  or  by  the  falling  in  of  the  earths 
When  a  mountain  of  this  kind  is  connected  with  the  land,  and  ad* 
vances  farther  into  the  sea  than  the  adjoining  country,  it  is  then 
teimed  a  Cape,  Head,  or  Promontory;  such  as  the  Cape  of  Good 
Hope  at  the  southern  extremity  of  Africa.  Mountains  of  the  se- 
cond rank  are  comnlonly  more  easy  of  access.  Dr.  Haller  observes^ 
that  the  angle  formed  between  their  base  and  their  declivity  is. 
larger;  that  they  have  fewer  springs;  and  that  their  plants  are  dif- 
fefeot  from  those  of  the  Alps.  The  peasanU  in  Swisseriand,  he  tells 
vs,  are  acquainted  with  the  difference  betwi&t  these  two  kinds  of 

mountains. 

3.  Those  mountains,  whether  arranged  in  a  group  or  not,  the 
earth  or  stone  of  which  is  disposed  in  strata  more  or  \e$$  regular. 
and  consisting  of  one  or  more  colours  and  substance^  are  supposed 
to  be  produced  by  the  substances  deposited  slpwly  and  gradually  by. 
the  waters^  or  by  soil  gauied  at  the  time  of  great  floods.    We 
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daOy  sw  littk  hOk  foantd  m  thif  manocr,  wbicli  «re  idinijB  «f  a 
mmU  beigbt  cMBpved  with  tiKMe  of  the  £fst  older,  ud  rovnd  iii 
the  top,  or  coveved  with  aoil  Aequeotly  forming  a  pretty  fiet  aod 
esleoahpc  nirface.  We  there  find  lihewiie  sand  and  heaps  of  round 
pehbles»  like  such  as  have  been  worn  by  the  walen.  The  iBtemal 
part  of  these  mouotaios  ooDsists  of  a  heap  of  strata  aUnost  hoii* 
aoatal,  and-contauuDg  «  prodigious  quantity  of  shelly  marine  bodies, 
and  fish  bows.  Although  these  tnouBtains 'formed  by  strata  some- 
times degenmite  into  little  hilb,  and  even  become  almost  flat,  they 
always  consist  of  an  knmense  collection  of  foisils  of  different  kiadib 
in  great  presenration,  and  whkh  are  pretty  easily  detaebed  from 
their  earthy  bed  whether  harder  or  softer.  These  fossils,  eonsistiiig 
of  amriae  shells  intermixed  ami  confounded  with  heape  of  oigiiniaed 
bodies  of  another  species,  present  a  picture  of  astonishing  disoidet^ 
and  give  indubitable  mdicatioas  that  some  ^tiaordioary  and  viokat 
ounrent  has  confounded  sod  accumulated  in  the  greatest  disorder 
and  precipitation  foreign  substances  and  sheik  of  TUrioua  kinds. 
These,  removed  from  their  natural  and  origuial  place,  by  their  naimi, 
ferm  an  elevation  and  a  mountain,  whkh  are  in  (act  nothing  bjat 
a  composition  of  the  wrecks  of  bodies  formerly  oiganiaed.  AH 
these  phenomena  seem  to  prove,  that  most  of  these  asoootains 
ehkfly'owe  their  origin  to  the  seOi  whkh  once  covered  soom  parts 
•f  .our  contment,  now  left  dry  by  its  retreat.  ( Accordii^  to  the 
principles  of  thk  system,  Anaxarchus  expkined  the  fbrmatioB  of 
the  monntauw  of  Lampsacos.)  In  these  mounlsios  we  lilwwke 
find  wood,  prints  9f  i^ts,  strata  of  cky,  .marl,  and  chalk,  dif* 
fcrent  beds  of  stone  succeeding  one  another,  snch  assbte,  nmibk 
which  k  often  full  of  se»«hells,  Itam^tone  wkkh  appoan  to  be 
wholly  formed  from  the  wreck  of  sheik,  pkete^stene,  entkestmla 
of  oehie,  and^bedsof  bitmnen,  mfaienil  salt,  and  alu^i. 

The  strata  of  asomilauM  which  are  lower  and  of  a  recent  ;dal^ 
or  formed  by  reoent  accMents,  sometimes  appear  to  ifst  upom,  or 
to  take  their  rise  ftom,  the  sides  of  primitive  aftoanlams  which  tb^ 
surround,  and  of  wbidi  they  in  some  measure  form  the  fotilqiS)in 
the  ascent;  and  they  cud  by  being  insensibly  lost  in  the  plaps* 
With  respect  to  the  irreguhrity  of  some  strata  in.reeeni  mounteisw, 
it  is  owing  to  vilest  and  sudden  nmadations,  to  iontots,  and  0 
local  revolutions  whkh  have  produced  aagkfi  kap^  .and  ehdmiis 
down  of  the  strata. 
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A  f  ery  ii^eiiioiu  writor.  Dr.  Kinraa,  has  ktdy  (mbliBlied  an  io. 
terestiog  eany  on  the  declivities  of  omnnImoi^  from  which  we  pre. 
seut  our  reader*  with  the  following  ohaervalioiis : 

Among  the  vmoos  causes  to  whose  activity  the  planet  we  uihabit 
owes  its  present  wonderfully  diversified  appearanoCt  some  undoubt* 
cdly  exerted  their  iniuence  firaoi  its  very  or^in,  and  others  at  sab. 
sequent  periods ;  of  these  last,  one  at  least,  namely,  the  Noachian 
deluge^  was  universal  in  its  operation,  while  the  efiectt  of  many 
■lore  were  partial  and  local,  such  as  those  vaulting  Ivoos  aarth* 
^uakes»  volcano^  particular  inundations,  &c. 

In  a  general  survey  of  the  globe,  it  is  only  to  general  eause^y 
whose  operation  was  universal,  that  our  attention  oan  be  directed.; 
the  eflfects  of  partial  causes  being  the  proper  objects  of  the  geologiGal 
bistorr  of  those  countries  that  were  partieukrly  afiected  by  them* 

But  to  distinguish  causes  of  the  former  class  from  those  whost 
operation  was  more  confined,  it  is  necessary  to  discover  some  ch»* 
raeter  by  which  their  eflfecta  may  unequivocally  be  discerned. 

Now  a  general  iiuiformity,  or  agreement  in  some  particular  cir- 
cumstance in  every  part  of  the  globe,  aeems  to  be  a  sure  test  of  the 
opentioa  of  some  general  cause.  The  discoveiy  of  uniform  ap- 
pearances is  therefore  of  primary  importance  in  geological  rssenrches* 
In  the  essay  before  us,  Mr.  Kirwan  confines  himself  to  «n  investiga* 
tion  of  one  instance  of  this  sort^  namely,  the  inequality  of  declivity 
which  the  sides  or  flanks  of  mountains  exhibit  in  every  part  of  the 
globe  hitherto  examined  accorduig  to  the  points  of  the  compass  to 
which  they  Ace,  and  are  exposed. 

That  onepart  ofalmost  every  high  mountain  or  hill  u  steeper 
than  another,  could  not  have  escaped  the  notice  of  any  person  who 
had  traverted  such  mountains ;  but  that  nature  in  the  formation  of 
such 'declivities  had  any  regard  to  different  aspects  or  points  of  the 
compass,  seems  to  have  been  first  remarked  by  the  celebrated  Swe* 
didi  geelegbt  Mr.  Tilas,  ui  the  aid.  vol.  of  the  Memoirs  of  Stock, 
holm  for  1760.  Neither  Varenius,  Lul9lph|  nor  Buffon  in  his 
Natural  History  published  m  1/48^  have  noticed  tius  remarkable  or* 
cumstance. 

The  observation  of  Tihtf,  however,  relates  only  to  the  extreme 
endSf  and  not  to  the  flanks  of  fuountains ;  with  respect  to  the  for* 
sner,  he  remarked,  that  the  steepest  deehvity  always  faces  that  part 
•f  the  country  where  the  land  lies  lowest,  and  the  gentlest  that  part 
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of  the  country  where  the  land  lies  highest,  and  that  in  the  soothero 
and  eastern  parts  of  Sweden  they  conseqoeutly  face  the  E.  and  S. 
£•  and  in  the  northern  the  W.  The  essential  part  of  this  olnrna* 
tion  extends  therefore  only  to  the  genenl  elevation  or  depressioa  of 
the  country,  and  not  to  the  bearings  of  these  declivities. 

Ttie  discovery  that  the  different  declivities  of  the  flanks  of  moun- 
tains  bear  an  invariable  relation  to  tlieir  different  aspects,  seems  to 
have  been  first  published  by  Mr.  Bergman  in  his  physical  descriptioo 
of  the  earth,  of  which  the  second  edition  appeared  inl77d.  He  tlieie 
remarked,  that  in  mountains  that  extend  from  N.  to  S.  tliewettera 
flank  *is  the  steepest,  and  the  eastern  the  gentlest.  And  that  ia 
mountams  which  run  £.  and  W.  the  southern  declivity  is  tlie  stec^pesf 
and  the  northern  the  gentlest,  vol.  2d.  f  IS^. 

This  assertion  he  grounds  on  the  observations  related  in  his  first 
vol.  (  32,  namely,  that  1«  in  Scandinavia  the  Suevoberg  mountains 
that  ran  N.  and  8.  separating  Sweden  from  Norway,  the  western 
or  Norwegian  sides  are  the  steepest,  and  the  eastern  or  Swedish  the 
most  moderate,  the  verticality  or  steepness  of  the  former  being  ta 
that  of  the  latter  as  40  or  50  to  4  or  2. 

2dly.  That  the  Alps  are  steeper  on  thehr  western  and  aonthen 
sides  than  on  the  eastern  and  northern. 

Sdly.  That  in  America  the  Cordelieres  are  steeper  on  the  western 
side,  which  faces  the  Pacific  Ocean,  than  on  the  eastern.  But  he 
does  not  notice  a  few  exceptions  to  this  rule  in  paiticalar  cases 
which  will  hereafter  be  mentioned. 

Buffon,  in  the  first  vol.  of  his  Epochs  of  Nature,  published  in 
1778,  p.  185,  is  the  next  who  notices  the  general  prevalence  of 
this  phenomenon,  as  far  as  relates  to  the.  eastern  and  weatera  sides 
of  the  mountains  that  extend  from  north  to  south,  but  be  u  nieat 
with  respect  to  the  north  and  south  sides  of  the  mountains  that 
from  ea«t  to  west;  nay,  he  does  not  seem  to  have  had  a  just 
prehension  of  this  phenomenon,  for  he  considers  it  conjointly  with 
the  general  dip  of  the  regions  in  which  these  mountains  exist.  Thai 
he  tells  us,  vol.  1st,  p.  185,  that  in  all  contments  the  general  de« 
clivity,  taking  it  from  the  summit  of  mountains,  is  alwa^  mora 
rapid  on  the  western  than  on  the  eastern  side ;  thtu  the  sumiwt  of 
the  chain  of  the  Cordelieres  is  much  nearer  to  the  western  shores 
than  to  the  eastern ;  the  chain  which  divides  the  whole  length  of 
Africn,  from  the  Cape  of  Good  Hope  to  the  mountains  of  the 
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Moon,  is  nearer,  he  shvs,  to  the  western  than  to  the  eastern  seas; 
of  this  however  he  must  have  been  ignoraiil,  as  that  tiact  of  country 
U  still  unknown. 

The  mountains  which  nm  from  Cape  Comortn  through  the  pen- 
insula of  india  are,  he  says,  much  nearer  to  the  sea  on  the  east 
than  on  the  west ;  he  probably  meant  the  contrary,  as  the  fact  is 
evidently  so*  and  so  he  states  it  in  the  2d  vol.  p.  295 ;  the  same  he 
tells  us  may  be  observed  in  blands  and  peninsulas,  and  in  mpun* 
tains. 

This  remarkable  circumstance  of  mountains  was  notwithstanding 
80  little  noticed,  that  in  1792  the  author  of  an  excellent  account  of 
the  territory  of  Carlsbad  in  Bohemia  tells  us  he  had  made  an  ob- 
servation, which  he  had  never  met  with  in  any  physical  description 
of  Uie  earth,  namely,  that  the  southern  declivity  of  all  mountains 
wa<(  much  steeper  than  the  northern,  which  he  proves  b}  instancing 
the  Erzgebirge  of  Saxony,  the  Pyrenees,  the  mountains  of  Swiizer* 
land.  Savoy,  Carinthia,  Tyrol,  Moravia,  the  Carpathian  and  Mount 
Haemus  in  Turkey. 

Herman  in  hb  Geology,  published  in  17&7$  P*90i  has  at  least 
partially  mentioned  this  chrcumstance ;  for  be  says  that  the  eastern 
declivities  of  all  mountains  are  much  gentler  and  more  thickly  co- 
vered with  secondary  strata,  and  to  a  greater  height,  than  the  west- 
em  flanks,  which  he  instances  in  the  Swedish  and  Norwegian  moun- 
tains, the  Alps,  the  Caucasian,  the  Appennine,  and  Auraiian  moun. 
tains;  but  the  declivities  bearing  a  southern  or  northern  aspect  he 
does  not  mention* 

La  Metherie,  in  the  4th  vol.  of  his  Theory  of  the  Earth,  of 
which  the  second  edition  appeared  in  1797 »  R  ^^ork  which  abounds 
in  excellent  observations,  p.  381,  produces  numerous  instances  of 
the  inequality  of  the  eastern  and  western  declivities,  but  scarce  any 
of  the  northern  and  southern,  whose  difierence  he  does  not  seem  to 
have  noticed ;  but  be  makes  a  remark  which  we  have  not  seen  else* 
where,  tliat  the  coasts  of  different  countries  present  similar  declivities. 

With  regard  to  eastern  and  western  aspects,  he  thinks  that  a  dif- 
ferent law  has  obtained  in  Africa  from  that  which  has  been  observed 
in  other  countries,  for  in  that  vast  peninsula  he  imagines  the  eastern 
declivities  of  mountains  are  the  steepest,  and  the  western  the  gen- 
tlest. Of  this  however  he  adduces  no  other  proof,  than  that  the 
greatest  rivers  aie  found  on  the  western  side:  this  proof  seans  in- 
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Bufficicfit,  as^  if  mountaios  be  situated  far  inland,  great  riven  may 
flow  indisciimiiiately  from  any  side  of  them,  and  soroetimes  few 
rivers  flow  even  from  the  side  whose  descent  is  most  moderate,  for 
instance,  from  the  eastern  side  of  the  mountains  of  Syria ;  the  Elbe 
and  the  Oder,  two  of  the  greatest  rivers  in  Germany,  take  their 
course  from  the  western  sides«  the  first  of  the  Bohemian  ami  the 
other  of  the  Moravian  rooantains,  which  yet  ate  the  steepest. 
Many  originate  from  lakes,  as  the  Shannon  with  us  |  many  take 
such  a  winding  course,  that  from  a  bare  knowledge  of  the  place  of 
their  disemboguement  it  is  impossible  to  judge  from  what  side  of  a 
mountain  they  issue,  if  from  any ;  their  course  at  most  discovers 
the  depression  of  the  general  level  of  the  country. 

In  l7gB»  the  celebrated  traveller  and  circumnavigator^  John 
Reiohold  Foster,  published  a  geological  tract  which  merits  so  much 
more  attention,  as  all  the  facts  were  either  observed  by  himself,  or 
related  to  him  by  the  immediate  observers.  In  this  he  states  as  t 
fact  universally  observed,  that  the  south  and  south-east  sides  of  al- 
most every  mountain  are  steep,  but  that  the  north  and  north-west 
sides  are  gently  covered  and  connected  with  secondary  strata  io 
which  organic  remains  abound,  which  he.  illustrates  by  various  id* 
stances,  some  of  which  have  been  already,  and  others  will  presently 
be  mentioned. 

At  present  this  fact  attracts  the  greatest  attention,  being  obriouslj 
connected  with  the  original  structure  of  the  globe,  and  dearly 
proving  that  mountains  are  not  mere  fortuitous  eruptions  uncon. 
nected  with  transactions  on  the  surface  of  the  earth,  as  has  of  late 
been  confidently  advanced.  [Pantologia,] 

aBCTION  II. 

Chief  Mountains  of  Europe* 
Amongst  the  most  considerable  ipountains  in  Thessaly  and  Ma- 
cedonia, we  may  reckon  that  great  ridge  running  across  the  north 
part  thereof,  called  the  Scardian  mountains.  In  this  part  of  Mace- 
don  stood  also  Mount  Pangaeus,  lofty,  and  well  covered  with  wood, 
yet  infinttelymore  valuable  from  itsmineral  contents,  which  were  both 
gold  and  silver* :  H»mas,or  rather  Aemus,  the  western  spurs  of  which, 
joining  the  Scardian  hills,  divide  this  country  from  Thraice  f :  and 

•  Plin«  taittiiat.  L  iv.  c.  11.  Dion.  Cais.  L  xlvii.  p.  a47* 
t  Plin.  bitt.  aat  lib.  iv.  c.  ii.  Diod.8icBl.  lib.  iv.  c.  84. 
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Atbooy  tnthe  Chakidian  region^  one  of  the  most  celebrated  moun. 
taios  in  the  world  *.  Mela  reports,  that  this  latter  is  so  bighj  as  to 
reach  above  the  clouds  f*  Martianus  Capellus  affirmed  it  to  be  six 
miles  bight;  and  it  wax  a  received  opinion,  that  no  rain  ever  de- 
scended upon  it,  because  the  ashes  left  on  the  altars  erected  near  its 
•ommit  were  always  found  as  they  were  left,  dry  and  unscattered. 

But  if,  on  many  accounts,  .this  mountain  was  famous  among  the 
antients,  it  is  no  less  so  among  the  moderns.  The  Greeks,  struck  with 
its  singular  situation,  and  the  venerable  appearance  of  its  towering  as« 
cent,  erected  so  many  churches,  monasteries,  and  hermitages  thereon, 
that  it  became  in  a  manner  inhabited  by  devotees,  and  from  thence  re- 
ceived the  name  of  the  Holy  Mountain,  which  it  still  retains,  though 
many  of  those  consecrated  works  are  now  decayed.  Mount  Athos 
is  thought  to  have  received  its  name  from  a  giant,  who,  the  scholiast 
on  Theocritus  informs  us,  was  the  son  of  Neptune  and  Rhodope ; 
bot  in  this  there  is  a  coneealed  meaning;  for  he  is  &aid  to  have  re. 
moved  this  moootain  from  the  nrigbbourbood  of  a  lake  of  the  last* 
mentioned  name,  and  hence  he  is  called  the  son  of  Rhodope,  be- 
cause be  came  fiom  her ;  and  the  son  of  Neptune,  because  he  came 
to  bim.  There  are  coins,  which,  on  their  reverse,  have  the  summit 
of  mount  Athos,  with  a  man  of  gigantic  size  lying  on  the  rocks, 
vrith  hts  right  hand  over  hb  bead*  Whether  thb  be  the  Giant,  tfaie 
Genius  of  the  Mountain,  or  Jupiter  Athous,  b  not  clear  §.  Hero- 
dotus gives  us  the  following  description  of  the  mountain :  *'  Athos 
is  a  mountain  of  great  fame  and  magnitude,  leaning  upon  the  sea, 
and  well  inhabited.  It  terminates  to  the  landward  in  the  form  of 
a  peninsula,  and  makes  an  isthmus  of  about  twelve  stades  in  length; 
containing  a  plain,  with  some  mixture  of  little  hills  from  the  coast 
of  Acanthus  to  that  of  Torone.  On  thb  isthmus,  which  lies  at  the 
ibot  of  mount  Athos,  stands  Sana,  a  Grecian  cit]f ;  but  Xerxes  de- 
termined to  cut  oflF  from  the  continent  all  the  other  cities,  which, 
built  upon  the  mountain,  and  beyond  thb  place,  were  Dion,  Olo. 
phyxus,  Acrothoon,  Thysus,  and  Cleone  H."  From  Thucydides  we 
learn,  that  the  inhabitants  of  the  live  cities  were  barbarians,  speaking 
two  different  tongues ;  that  is,  the  Greek,  and  a  language  of  their 

•  Herodoc  lib.  vii.  c.  9S.  PUn.  nat.  hist.  I.  iv.  c.  1 1 
f  Dc  nto  ofbb,  U  ii«  c.  a.        {  Ap.  Varen.  geogr.  1.  i« 
^Gronov.  mtiq.  Grac,  vol.  i.  Tit.  Atbot.  y  Herodot.  t.  iVu  o.  as! 
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'  owD.  Plutarch  and  Pliny  have  both  written,  that  this  moantain  t» 
so  high«  as  to  project  its  shade,  when  the  sun  is  in  the  summer 
soUtice,  on  the  market-place  of  the  city  Myrrhioa  in  the  bland  of 
Leninos.  On  account  of  this  it  is  said,  that  the  inhabitants  of  ibis 
city  erected  a  brazen  calf  at  the  termination  of  the  shadowj  oo 
which  was  uiscribed  this  monostich : 

^A^cos  xaXsi^^it  mXtvgei  Ai^u^ylas  /SooV* 
Half  Lemnoi*  calf  dotb  Athos  shadow  hide. 

Pliny  asserts  the  distance  between  the  foot  of  mount  Athos,  and  fhe 
island  of  Leranos  to  be  87>000  paces.  He  does  not  tell  us  at  wh4 
hour  of  the  day  this  shadow  was  observed,  yet  this  may  be  sh^^ 
plied  by  supposing  it  to  have  been  a  little  before  sun-set ;  the  suu 
being  then  in  the  vertical  circle,  which  passetb  over  Atlios  and  Myr- 
rhiua ;  or  rather,  it  may  be  supposed  two  degrees  higher,  because 
otherwise  the  shadow  could  not  be  so  exactly  observed  in  Leranos  ^ 
These  points  settled,  it  would  appear  from  tlie  principles  of  trigooo- 
nietry,  that  the  altitude  of  Athos  is  thirty-two  furlongs,  which, 
however,  is  not  very  consistent  with  truth.  The  reason  in  all  pro. 
bability  is,  that  Pliny  hath  assigned  too  great  a  distance  betireen 
the  mountain  and  the  island.  The  best  maps  we  have  make  tbat 
island  but  fifty-five  Italian  miles;  which  being  assumed,  reduces  it 
nearer  the  true  height,  viz.  of  eleven  furlongs,  or  a  little  mote  f. 
As  to  the  modern  state  of  this  celebrated  mountain,  we  cannot  in- 
form  the  reader  better  thereof,  than  by  translating  the  accurate  de- 
scription of  an  early  French  traveller :  «  As  I  staid  a  good  while  at 
Salonichi,  and  as  thb  city  is  not  far  distant  from  Monte  Saoto, 
^'hich  is  Mount  Athos,  so  much  celebrated  by  the  ancient  poets  for 
its  height,  and  so  famous  among  the  modern  Greeks,  for  the  monks 
and  hermits  residing  thereon,  I  could  not  be  satisfied  without  going 
to  see  it.  In  the  space  of  a  few  days  I  examined  this  wide  and 
celebrated  wonder,  leaving  no  part  of  it  unexplored,  no  not 
even  the  chapel  on  the  summit,  which  is  very  little  visited.  As  I 
ascended,  I  found  a  good  deal  of  snow ;  but  as  it  was  in  the  finest 
season  of  the  year,  (in  the  month  of  June)  the  sun.  began  to  ope- 
rate upon  it  every-where,  and  to  turn  it  into  water.  Its  summit  i$ 
W  perfect  rock,  and  absolutely  naked ;  but  tlie  snow  did  not  lie  there 


•  L.  iv.  c  IS.  p.  M.  t  Varenius's  Geography,  vol.  i.  p,  la. 
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90  long  as  in  the  vallies.  Passing  to  the  south  side^  we  found  it 
ahady.  Arriving  at  tbe  chapel,  which  was  seated  on  a  high  rock, 
we  were  informed,  that  it  was  consecrated  in  memory  of  the  trans- 
figuratiou,  and  that  on  the  sixtli  of  August  they  sung  a  solemn  mass 
in  the  presence  of  a  multitude  of  people,  who  out  of  devotion  re- 
maiued  there  all  night.  As  to  other  things,  we  found  them  in 
pretty  good  order,  considering  it  is  a  place  not  to  be  visited  but  in 
aunimer.weather.  The  building  too  was  well  enough,  especially  if 
we  consider  its  situation,  it  being  not  a  little  surprising  to  find  a  chapel 
erected,  where  one  cannot  stay  a  quarter  of  an  honr  without  a  great 
fire.  That  which  our  geographers  call  Monto  Santo  comprehends  not 
only  mount  Athos,  but  the  whole  chain  of  mountains,  which  unite  it 
lo  tbe  continent  of  Macedonia.  This  chain  is  seven  or  eight  leagues 
long,  and  three  or  four  broad :  and  it  is  true,  that  the  Greeks  call 
this  ridge  Oros  Agiou,  or  the  Holy  Mountain ;  but  when  they  speak 
of  Mount  Atbos  in  particular,  they  call  it  still  Athos.  Of  tbe 
twenty  monasteries  erected  in  this  solitude,  there  is  but  one,  which 
stands  on  this  mountain,  and  that  is  dedicated  to  St  Laura,  which 
18  is  mdeed  richer  and  more  considerable  than  all  the  rest ;  and  it 
is  owned,  that  from  the  monks  inhabiting  therein,  the  rest  took 
the  rule  under  which  they  live.  These  convents,  generally  speaking, 
resemble  fortresses  rather  than  religious  houses.  They  are  sur. 
rountled  with  good  walls,  flanked  with  towers,  or  at  least  surmounted 
by  a  vast  donjon,  well  furnished  with  artillery,  and  all  things  else 
necessary  for  defence.  This  is  a  very  necessary  precaution,  con. 
aidering  their  situation  in  the  midst  of  thieves.  As  these  monas- 
teries are  generally  five  or  six  stories  high,  the  apartments  in  them 
are  numerous,  and  very  large,  but  not  over  well  disposed.  They 
are  covered  with  lead,  which,  by  tlie  reflexion  of  the  sun*beams, 
shine  like  silver;  and,  all  things  considered,  we  may  rather 
wonder  at  their  being  in  so  good  state,  than  at  their  being  in 
no  better.  These  monasteries  are  independent  of  each  other 
in  point  of  government;  and  though  in  the  centre  of  these 
monasteries  there  is  an  episcopal  see,  in  a  pretty  large  town 
called  Kapiarb,  yet  tiie  monks  pay  no  sort  of  oliedience  to 
this  bishop.  The  cathedral,  however,  is  stiled  Acrotaton,  i.  e. 
the  most  high,  and  b  served  by  monks  sent  by  the  superiors  of  the 
respective  convents  for  that  purpose*  There  is  also  on  mount 
Athos  a  considerable  church,   dedicated  to  St.  Aane,  where  tbq 
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Anchorites  resort  for  the  performance  of  their  devotions  at  certaio 
festivals,  and  other  settled  times.  These  poor  people  are  quite 
seclurleft  from  the  rest  of  the  human  race.  Thej  may  be  about  snty 
10  number,  and  live  most  of  them  alone;  the  rest^  two  in  a  cell; 
they  live  by  the  labour  of  their  hands»  as  did  the  ancient  monks, 
and  are  under  the  direction  of  a  chief,  who  is  called  Dicaios,  L  e. 
the  Just ;  yvt  he  himself  is  dependent  on  the  monastery  of  St. 
Laura,  because  their  cells  are  built  on  the  ground  belonging  to  that 
religious  house.  All  the  monasteries  have  little  forms  belonging  to 
them«  which  are  managed  by  certain  monks  for  the  benefit  of  the 
bouse.  All  these  religious,  as  has  been  said  before,  live  onder  a 
common  rule ;  which  rule  consists  chiefly  in  the  strict  observance  of 
the  following  points:  1.  The  keeping  certain  stated  fasts,  which  they 
recommend  vehemently  in  their  sermons,  and  which,  to  do  them 
justice,  they  recommend  no  less  by  the  severity  with  which  they 
keep  them.  2.  The  passing  whole  nights  in  certain  churches  con- 
secreted  to  the  honour  of  God,  where  they  either  make  solemn 
prayers,  or  else  join  together  in  chanting  psalms,  conforming  herein 
to  the  practice  of  the  ancient  churchy  in  which  these  devotions  were 
atiled  vigils.  8.  They  suffer  no  woman  to  approach  the  holy 
mountain,  which  they  carry  yet  farther,  by  excluding  all  kind  of 
animals  of  the  feminine  gender;  and  on  this  principle  they  were 
wont  also  to  cause  their  younger  monks  to  be  instructed  in  separate 
houses,  as  if  youth  itself  bad  something  in  it  feminine  \^ 

As  Athos  astonbhed  by  its  height  and  bulk,  the  noontaiu 
Olympus  struck  (he  beholder  with  reverence  by  its  amazing  loftiness ; 
and  at  the  same  time  invited  his  ascent  by  the  beauty  and  variety 
of  prospects  which  it  afforded.  The  river  Peneus,  one  of  the  dearest, 
gentleiit  and  most  beautiful  streams  in  the  universe,  washed  its  foot, 
dividing  it  from  Ossa,  and  making  a  multitude  of  small  but  charming 
isles,  covered  with  shady  trees,  and  adorned  with  magnificent  tern, 
pies,  grottoes,  porticoes,  and  other  stately  buildings  f.  Its  height  ii 
certainly  very  great ;  but,  as  we  have  already  observed  not  near  so 
great  as  it  was  imagined  by  the  ancients.  As  to  the  notion  of  its  being 
above  the  second  region  of  the  air,  it  depended  intirely  upon  tlie  fact, 
that  letters  traced  on  the  ashes  of  Jupitei's  altar,  remain^  oade- 
faced  for  a  long  space  of  time.    This  altar  stood  on  the  very  sum- 

•  Voyages  du  Sieur  P.  Lucai,  t.  i.  p.  MM. 
t  Tempe,  tecund.  descript.  OrtcUi. 
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mit  of  Olympus,  and  the  god  was  worshipped  there  with  peculiar 
devotioD  On  the  south  east  side  of  the  hill  ran  the  famous  river 
Helicouy  and  near  it  stood  a  noble  temple  of  Jupiter,  in  the  midst 
of  a  shadv  grove.  The  mouulains  Ossa  and  Pelion  were  in  its 
iieigbbourhuod,  much  spoken  of  in  ancient  authors,  and  very  con- 
siderable for  their  height,  though  they  come  far  short  of  Olympus. 
Diccarchus  Siculus  at  the  command  of  some  of  the  neighbouring 
print  es,  measured  mount  Pelion  with  great  exactness,  and  found  it 
to  be  iu  height  1  '250  paces,  or  about  an  Italian  mile  and  half*  It  is 
now  called  Petras,  and  has  some  little  forts  on  its  sides  *•  There  u 
some  duubt  amongst  geographers,  whether  thb  region  ought  to  be 
reckoned  to  Maceilonia  or  Tbessaly:  but  as  we  make  the  river 
Peueus  their  common  boundary,  Olympus  *  and  its  immediate 
vicinity  belongs,  in  our  estimation,  to  the  former.  On  account  of 
the  great  height  of  Olympus,  or  liocha,  as  it  is  now  denominated^ 
the  ancient  poets  feigned  it  to  be  the  seat  of  the  Gods.  Xenagorus 
however  nduced  it  to  actual  measurement,  and  ascetained  that  its 
real  height  ilid  not  much  exceed  the  amount  of  an  English  mile.  It 
wafi  at  the  foot  of  thib  mountain  that  the  Olympic  games,  so  highly 
and  deservedly  celebrated,  were  performed;  and  vi^hich  by  the 
punctuality  of  their  recurrence  served  as  a  basis  for  ancient 
chronology. 

The  Hbole  of  this  delightful  country  u  in  truth  sacred  ground* 
Af^oining mount  Os>a  is  mount  Nephele,  both  which  are  said  to  have 
been  inhabited  by  Centaurs,  which  were  slain  by  Hercules,  or  exiled 
from  their  native  country.  Here  too  are  situated  the  immortalized 
pUins  of  Pbarsalia ;  while  embossed  between  Olympus,  Ossa  and 
Pelion,  lies  the  delightful  valley  of  Tempe,  so  richly  adorned  with 
the  gifts  of  nature,  and  so  pleasantly  watered,  as  we  have  already 
observed,  by  the  transparent  stream  of  the  Peneus,  the  Salampisa 
of  the  present  day.  Nearly  within  sight  rises  also  mount  Hsemus, 
which  joins  the  Scardi  or  Scardian  hills,  and  separates  the  country 
iromR  omania.  The  whole  of  this  garden  of  the  Muses  is  now 
under  the  barbarous  dominion  of  the  Ottoman  Porte. 

«  Strab.  Geogr.  1.  ia.  p.  S07.  Vifg.  Georg.  1.  i.  ver.  981.  Vaien.  seogr.  p« 
lis.    Pltn.  hist.  nac.  U  iv. 

f  Olympus  was  a  favourite  name  among  the  Greeks,  and  hence  applied  to 
other  moaataant  besides  the  present ;  the  chief  of  which  was  seated  in  Asia,  ni»C 
Us  fiom  Pergamos.  See  sectkm  III.  of  the  present  chapter. 
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i%  Psiloriti,  the  ancient  Ida,  the  highest  in  the  island.  It  b  noir 
one  continued  barren  rock,  and  for  the  greatest  part  of  the  year  has 
its  auinmit  covered  with  snow.  Its  only  produce  is  the  tragacanth, 
i»hich  is  valuable  on  account  of  its  gum.  Ida  commands  a  view  of 
both  seas :  and  the  island  has  many  springs  and  rivulets  of  excellent 
water,  but  no  navigable  river.  Here  too  is  Lethe^  the  river  of 
oblivion,  so  much  the  subject  of  ancient  story,  which  is  a  torpid 
stream. 

The  CsAPAC,  or  CARPATHIAN,  mountains  separate  Poland  from 
Hungary  (the  ancient  Pannonia)  and  Transylvania.  The  base  of 
these  mountains  is  overspread  \«ith  wood;  the  ascent  produces  trees 
of  a  much  larger  growth  for  a  considerable  way,  then  a  third 
region  is  formed,  consbting  of  brush«wood,  whilst  the  sumntitt 
are  barren,  rode  and  wild;  terrifying  the  boldest  visitants  with 
the  appearance  of  horrid  crags,  and  frightful  precipices  covered 
with  snow,  yet  interspersed  with  lakes  of  most  transparent  water. 
In  the  dbtrict  of  Sips,  in  the  division  of  Upper  Hungary,  the  Car* 
pathian  mountains  reach  their  utmost  height.  Here  too  are  various 
other  lemarkable  mouutainSf  especially  the  Ochsenberg,  and  Konigi* 
berg  or  King's  mountaiOf  so  called  from  King  Matthias  Corviuus^ 
who  in  the  year  1474f,  dined  on  its  summit. 

In  Silesia,  the  principality  of  Jauer  is  in  general  mountainous, 
and  b  separated  from  Bohemia  to  the  south  and  west  by  a  chain  of 
mountains.  The  Schnee  or  Riaenkoppe  is  the  highest  of  all  the 
Hiesen,  or  Giant's  Chain,  as  well  as  the  loAiest  part  of  all  Silesia* 
It  raises  its  bead  fiir  above  any  of  the  neighbouring  mountains,  and 
for  the  greatest  part  of  the  year  b  covered  with  snow.  Those  who 
have  climbed  ir,  compute  its  ascent  from  the  foot  to  the  highest  sum* 
niit  at  three  (xerman  miles;  and  the  Rev.  Mr.  Schilling,  rector  of 
Hinchberg,  is  said  to  have  discovered,  by  means  of  mathematical 
instruments,  that  its  perpendicular  height  b  no  less  than  twenty*two 
thousand  five  hundred  Rhinelaiid  feet ;  but  thb  account  b  certainly 
erroneous ;  for  were  it  of  such  a  height,  it  would  be  perpetually  covered 
with  snow,  and  the  cold  would  be  much  more  intense  than  it  really 
b*  Its  loAiest  part  is  a  steep  stony  rock  of  considerable  circum* 
feieoce,  upon  which  b  built  a  chapel,  wherein  mass  b  celebrated  five 
limes  a  year. 

The  FiciiTBLBEao  mountains  are  the  highest  in  Germany,  and 
•tand  in  the  principality  of  Culembach,  extending  nineteen  miles 
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from  north  to  south.  It  receives  its  name  from  the  great  naniber 
of  pines  with  which  it  is  coy*:Ted,  Jichle  signifying  a  pine,  and  berg 
m  mountain ;  it  alio  produces  hrs  and  beeches,  and  in  some  places 
oak^f  eluiSy  and  liuie  trees.  From  these  woods  the  peasants  that  live 
about  I  he  mountain  derive  most  of  tiieir  subsistence  by  making 
charcoal,  and  in  winter  bringing  dawn  the  timber  in  sledges  to  sell. 
This  lotticitt  of  the  niouotains  of  Germany,  contains  many  elevated 
rock:*  and  deserts,  and  a  number  of  bog$  and  morasses. 

The  ALPS  are  the  highest  mountains  in  Europe  ;  or  rather  they 
are  a  long  chain  of  mountains  that  begin  at  the  mouth  of  the  river 
Var,  and,  after  many  irregular  windings,  terminate  near  the  river 
ArMa,  m  hiria.  Ihey  divide  Italy  from  France,  Swisserland»  and 
Germany,  and  are  variously  denominated,  according  to  their  situa- 
tion. Tne  Alps  on  the  sea  coast,  or  Maritime  Alps,  reach  trom 
Vada,  or  Vado,  to  the  source  of  the  Var,  or  even  that  of  Uie  Po ; 
the  Cotiian  Alps,  from  the  source  of  the  Var  to  the  city  of 
Susa ;  the  Greek  Alps,  from  the  city  of  Susa  to  Mount  St.  Ber« 
nard ;  tiie  Peninian  Alps^  from  Mount  St.  Bernard  to  Mount  St. 
Gothard;  on  the^e  bolder  the  Rhwiian  Alpi^  which  extend  to 
Uie  source  of  the  river  Piava :  and  lastl^«  the  Noric,  or  Cami- 
cian  Alps,  extend  from  the  river  Piava  to  I&tria,  and  the  source  of 
the  Saustrum.  Livy  supposed  them  to  measure  two  thousand  stades 
(fiirlongs)  in  length,  or  two  hundred  and  fifty  miles;  ami  hb  de- 
fcription  of  Hannibal's  attempt  to  croas  tbam.  In  the  winter  Reason, 
to  invade  Italy,  records  a  very  interestuig  event  in  the  Roman 
history.  In  the  valle}s  lying  between  these  mountains  SmuerUnd^ 
or  Switzerland,  the  Helvetia  of  the  ancients^  is  situated^  which  ii 
the  highest  country  in  this  part  of  the  world ;  and,  though  lying 
between  4^"*  and  48°  of  north  latitude,  having  the  air  much  afaaiper 
than  in  more  northern  latitudes.  The  Alps  are  composed  of  sta* 
pendous  rocky  ma*>ses,  chiefly  of  granite  and  gneiss,  two,  four, 
and  even  six,  being  piled  on  each  other,  and  from  four  to 
(twelve  thousand  feet  high*  The  peak  of  mount  Gotthard,  is> 
by  du  Cret,  computed  at  sixteen  thousand  five  hundred  French 
ieet.  1  he  lower  parts  of  these  high  mountains  are  covered  with 
.woods  and  pastures,  tiie  herbage  in  which  is  ofa  remarkable  Ictigtb 
and  richness,  llie  middle  abounds  with  a  great  varie^  of  odori- 
ferous herbs,  thickets,  bushes,  and  excellent  springs,  which,  in  sum* 
Mieo  SK  resorted  to  by  herdsmen  witii  their  cattle.    The  third  part 
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of  these  moiiiiteiiis  idmost  eDtirel  j  consists  of  ciBggy  and  inaccessible 
rodts,  some  of  which  are  quite  bare,  without  the  least  herbage 
growing  upon  them,  while  otiiers  are  continually  covered  with  snow 
or  ke*  The  vallies  between  these  icy  and  snowy  mountams  appear 
like  so  many  smooth  froien  lakes;  while  vast  ftagnieuts  of  ice  fre« 
qneotly  hSi  down  ftom  the  mountains  into  the  morr  froitfal  spots 
beneath.  It  is  from  these  masses,  and  the  thawing  of  the  ice  and 
SHOW,  that  the  g|iemtest  part  of  the  streams  and  rivers  in  Swisserland 
are  derived*  The  ice4iills  begin  in  tbe  canton  of  Oiarts,  and  aAer 
passing  through  the  territory  of  the  Grisons,  and  thence  into  the 
canton  of  Uri,  leraiinate  in  the  district  of  Bern.  The  most  lofty  of 
these  mountains  are  those  m  the  canton  of  Uri,  namely,  Si.Gotihard^ 
Fmrka,  Crispalif  and  Luckmanier^  which  send  forth  rivers  to  all 
the  principal  quarters  of  Europe.  The  loftiest  of  the  whole  chain, 
according  to  Saussure,  are  Mount  Blanc,  Titlis,  to  the  north  of 
Furka,  Schreckhom,  and  Finsteraar,  to  the  south  of  Secbreckhom. 
Mount  Bbnc  rises  in  its  summit  to  147»000  French  feet ;  or  1^,662 
English,  according  to  the  measurement  of  Shr  George  Shuck* 
borough ;  Titlis  is  10,819  above  the  level  of  the  sea;  and  the  two 
last  are  at  least  3,400  feet  higher. 

This  is  the  most  dreary  part  of  all  Swisserland ;  for  on  the  summits 
of  these  mountams  an  intense  cold  almost  constantly  prevails,  with 
liard  gales  of  wind^  and  very  damp  fogs ;  while  the  valleys,  except 
Tarious  towns  and  villages,  with  a  few  fields  and  vineyards,  thick 
woods,  and  rich  pastures,  are  covered  with  lakes;  and  here  the 
summer  heats  are  frequently  so  insupportable,  that  the  inhabitants 
betake  themselves  to  the  mountains,  though  in  winter  their  houses 
are  almost  buried  in  snow.  In  many  places,  within  a  smaU  com- 
pass, the  four  seasons  are  seen  at  once ;  and  sometimes  summer 
and  winter  are  «80  near  each  other,  that  one  hand  may  take  np 
SDOW,  and  the  other  pluck  flowers. 

During  the  greatest  part  of  the  year  the  clouds  hang  beneath  the 
peaks  of  the  highest  mountains,  and  resemble  a  sea,  firom  which  the 
peaks  rise  like  islands.  Sometimes  they  break,  and  thus  display  i| 
view  of  the  extensive  country  beneath.  From  the  rismg  and  sinking 
of  these  clouds,  the  inhabitants  form  pretty  certain  conjectures  with 
respect  to  the  weather.  Not  one  of  the  above  mountains  is  witliout 
a  cataract,  and  as  the  eye,  in  consequence  of  the  mterveotion  of  the 
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clouds,  is  not  always  able  to  trace  tbeir  origin,  they  lode  as  if 
poure«t  down  upon  tlie  rocks  from  heaven. 

The  water  thus  fiiiliDg  from  one  rock  to  another,  makes  an  asto- 
nishing noise,  and  raise:!  a  mist  arouud  it,  on  which  when  the  sun- 
beams play,  b  formed  a  most  beautiful  spectacle,  particularly  at  the 
foot  of  tlie  cataract,  where  those  beams  exhibit  rainbows  of  the 
Oiost  H?ely  colours. 

Among  tliese  mountains  are  many  medicinal  springs,  some  of 
which  form  cold,  and  other  warm  baths,  celebrated  for  d^rent 
and  extraordinary  virtue. 

Five  leagues  to  the  southward  of  Geneva  is  an  elevated  spot 
called  La  Dole,  from  which  may  be  seen,  at  certain  times,  in  fiae 
weather,  seven  diflferent  lakes,  viz«  that  of  Geneva,  Annecy,  Rosses, 
Bourget,  Joux,  Morat,  and  Neufchatel,  besides  a  long  chain  of  the 
Alps,  and  an  exteut  of  one  hundred  leagues  quite  into  Oaupbine, 
a  view  more  extensive  and  stupendous  than  any  other  part  of  the 
world  exhibits..  On  the  summit  of  la  Dole  b  a  noble  terrace 
formed  by  the  hand  of  Nature,  where,  from  time  immemorial,  the 
young  people  of  the  country  have  assembled  in  great  numbers,  on 
the  two  first  Sundays  in  the  month  of  August,  taking  with  them  all 
sorts  of  refreshnicDts,  and  spending  the  days  in  various  sports  and 
pastoral  amusements. 

The  Savoyards,  from  the  nature  of  then*  country,  are  generally  so 
poor,  that  a  traveller  meets  few  people  in  the  public  road  who  do 
not  recommend  themselves  to  his  benevolence ;  and  a  farmer  with 
a  yoke  of  oxen,  two  horses,  four  cows,  a  few  goats  and  sheep,  and  a 
small  |)arcel  of  land,  is  esteemed  a  man  of  considerable  fortune. 
Their  bread  is  of  oats;  but  the  more  wealthy  use  some  wheat. 
Their  other  food  cousLits  of  butter,  cheese,  walnuts,  vegetables, 
and  sometimes,  though  seldom,  flesh  meat;  and  their  drink  b 
milk  and  good  water.  However,  those  who  live  in  the  valleys  live 
somewhat  better.  They  are  all  cheerfiil,  have  healthy  florid 
complexions,  and  are  remarkable  for  their  fecundity.  Among 
both  sexes,  however,  in  some  peculiar  spots,  many  are  seen 
deformed  and  lame;  and  the  women  in  particular  have  weos 
that  reach  from  ear  to  ear,  which  are  called  gnim,  the  cause 
of  which  has  never  been  satisfactorily  explained.  One*third  at 
least  of  the  males  seek  a  subsistence  in  France,  and  other  coon- 
tries,   in  qualities  of  chimney-sweepers,  shoe-blacks,   raree-sbcv 
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men,  1ivenr*9cnraDt%  &c.  yet  they  arc  to  honest,  that  they  may  be 
safely  trusted  ;  and  if  they  are  once  able  to  set  up  a  little  shop,  tiiey 
are  such  mailers  of  the  thriving  talents,  that  they  often  acquire  very 
considerable  fortunes ;  yet  so  prevalent  is  the  love  of  their  country, 
that  when  they  have  acquired  a  little  slock  abroad,  they  generally 
return  home,  and  are  incapable  of  enduring  an  absence  from>  it. 

The  inhabitants  of  Mount  Cenit,  in  Savoy,  and  the  neighbouring 
noantaiiis,  which  are  parts  of  the  Alps,  are  called  Marrons,  or 
Mmromers.  **  One  would  imagine,"  says  Keysler,  "  that  from  the 
heavy  burdens  they  daily  carry  up  these  steep  mountains^  tbey 
would  soon  or  late  fall  into  consumptions ;  but  such  is  the  effect  of 
cnstom.  and  of  simple  diet,  that  many  of  them  attain  to  above  an 
hiwdred  years  of  age.** 

And  here  it  may  not  be  unacceptable  to  present  the  reader  with  the 
substance  of  the  Eiirl  of  Corke*s  animated  description  of  the  man. 
ner  of  passing  the  Alps,  in  a  letter  to  the  late  Mr.  Duncombe.— 
^  At  the  foot  of  Cbambeny  commences  the  Alps.  The  ascent  of 
the  first  mountain  is  very  steep,  but  well  paved,  and  suflkiently 
broad.  A  pair  of  oxen  is  constantly  added  to  the  cliaise-horses ; 
but  in  the  subsequent  mountains,  which  are  many,  all  as  steep^  and 
several  of  them  narrower,  and  worse  paved  than  the  first,  no  oxen 
are  to  be  found.  Over  di^rent  parts  of  these  we  had  recourse  to 
our  own  feet.  Three  days  were  thus  passed  in  ascending  and  de« 
acendipg  these^  towering  hilb;  our  lodgings  at  night  were  worse 
than  indifferent.  The  third  evening  brought  us  to  a  little  village 
called  loMtbomgf  where  our  chaises  were  taken  to  pieces,  and  all 
prepaiations  made  for  the  atchievemeut  of  the  next  morning,  the 
passage  over  Mount  Cenis.  The  accounts  which  had  been  given  me 
of  thk  mountain  had  magnified  the  object  to  such  a  degree,  that 
when  I  viewed  it  with  my  naked  eye,  it  appeared  much  less  dreadful 
than  I  bad  supposed  it.  Height  is  not  tremendous ;  horror  is  not 
unnsnal;  the  most  amasiug  circumstance  is  the  maimer  of  con* 
▼eyance.  It  was  difficult  not  to  feel  some  uneasy  sensations  when 
we  flrrt  entrusted  our  limbs  and  lives  to  the  power  and  management 
of  that  particular  species  of  animals,  the  Alpiam  shairmau  Some 
few  minutes  passed  in  fears,  till  we  perceived  our  porters  strong  as 
giants,  and  ni^ible  as  racers.  They  did  not  miss  a  single  step : 
they  trod  firm  upon  tottering  stones:  they  jumped  from  one  stone 
to  another  with  the  agility  of  goats.  In  little  more  than  two  hours 
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w«  foand  ourselves  on  Ibe  top  of  the  OMMiotuD,  The  ascent  it  fire 
miles  contiouedy  and  so  steefi,  that  no  carriage  can  pass.  Tbe  phm 
npun  tbe  top  is  five  mfles  over ;  every  inch  smooth  and  greeo  as  a 
sheep  walk.  In  tbe  middle  of  it  is  a  large  lake,  from  which  arises 
the  river  Dorta,  which  nuis  to  Turin,  and,  in  conjunction  with  the 
Po,  supplies  that  city  with  water.  The  descent  is  five  miks^  but 
not  continued,  therefore  it  appears  less  steep.  In  the  middle  of  it 
lies  the  town  of  Sanim  Crocs  (Holy  Cross)^  where  the  principality  of 
Piedmont  begins.  Tlie  prospect  on  each  side,  of  tall  firs,  chcsoots, 
and  larch-trees,  of  vast  natural  waterfalls,  and  of  roaring  mouDtain 
rivers,  afibrds  such  a  surprising  variety,  as  is  at  once  awful,  pkssing, 
and  beyond  description  in  any  language  whatever.  The  Piedmon- 
tese  conveyed  us  down  with  the  utmost  swiftness,  steadiness,  and 
ease.  In  the  windings  of  the  hills,  which  are  many,  they  sbcwed 
great  dexterity,  and  seemed  to  go  on  purpose  to  the  very  brisk  of 
precipices,  only  to  convince  us  that  they  could  turn  to  an  hair,  and 
carry  to  an  mch.  At  a  little  town  called  Na^dcutm,  the  scsttered 
limbs  of  our  chaises,  which  from  Lanebourg  had  been  carried  upon 
mules,  were,  by  a  kind  of  Medean  art,  jouied  together  again,  and 
again  our  baggage  was  strictly  aearched  at  the  custom-honse,  tlie 
tormaiting  obstruction  of  every  little  territory  through  which  we 
passed.  ** 

In  winter  the  plain  on  the  top  of  Mount  Cenis  being  covered  vith 
snow,  is  crossed  in  sledges  drawn  by  a  horse  or  a  mule.  The  descent 
is  in  some  places  always  perfoimed  in  chairs;  but  from  Mount 
Cenis  and  Lanebourg  it  is  conducted  in  a  very  extraordinary  man- 
lier. On  the  spot  where  tbe  declivity  begins  is  a  house  called  k 
Bmmatse,  where  the  traveller  getting  into  a  sledge,  with  his  guide, 
slides  down  with  such  swiftness,  that  he  is  carried  about  three  miles 
in  sev«i  or  eight  minutes,  the  rapidity  of  the  motion  almost  lakin* 
away  his  breath.  The  guide  aits  forward,  steering  with  a  stick,  and 
has  on  each  side  an  iron  chain,  which  he  drops  like  an  anchor,  either 
to  slacken  the  course  of  the'  sledge,  or  to  stop  il.  Travellers  having 
been  sometimes  much  imposed  upon,  the  King  of  Sardinia  has  laid  a 
tax  on  all  kinds  of  carriages  over  this  mountain ;  and  on  both  sides  is 
an  officer,  to  whom  strangers,  in  case  of  any  imposition,  may  sppW 
for  redress. 

Sawnf  seems  sequestered  from  all  incentives  to  luxury  and  soA- 
ness,  by  lofly  barren  mountauis  and  enormous  rocfcs^  by  which  tbe 
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cliiefl}*  employed  in  grazing  horses  and  sheep  on  the  Alps ;  «nd  here 
they  also  feed  many  thousand  heads  of  horned  cattle,  with  »hicli 
Ihey  carry  on  a  profitable  trade ;  they  likewise  export  cheese,  butter, 
and  tallow.  On  these  mountains  are  large  woods  of  pines,  with 
crystal  pits.  The  high  mountain  named  Bhttenhcrg  yields,  vast 
quantities  of  slate,  which  being  polished,  and  formed  into  tables,  or 
put  into  wooden  frames  for  writing,  are  exported  to  all  (larts  of  tlie 
world.  Ot  all  the  mountains  in  Swisserlandj  that  named  Freybor*; 
nflbrds  the  safc:^  refuge  for  the  chamois  goals;  only  twelve  sworn 
hunters  being  |>ermitted  to  shoot  them,  and  these  at  no  other  time 
than  between  St.  James's  day  and  Martinmas. 

A  chain  of  mountains  called  Jura  rises  in  the  canton  of  Zurich, 
continues  through  the  canton  of  Soleure  and  the  principality  of  Neuf- 
chatel,  separates  the  Pays  de  Vaud  fiom  the  eastern  border  of  France, 
and  is  extended  along  the  frontiers  of  the  Genevois,  as  far  as  the 
Rlione.  In  the  Pays  de  Vaud  these  mountains  contain  many  elevattd 
val lies,  which  greatly  attract  the  notice  of  travellers,  particularly  llie 
valley  of  the  lake  of  Jonx,  situated  on  the  summit  of  tliat  irart  of 
the  Jura  which  is  called  Mount  Joux,  where  are  several  neat  antl 
populous  villages,  the  number  of  inhabitants  on  this  spot  being  rated 
at  three  thousand ;  the  adjacent  parts  are  diversified  with  wood  and 
cultivated  land  both  pasture  and  arable;  to  complete  the  beauties 
of  this  scenery  there  are  two  lakes,  the  largest  of  which  is  called  the 
lake  of  Joux,  the  smaller  lake  Brenet ;  separated  from  each  other  by 
a  narrow  neck  of  land.  The  happy  natives  of  this  charming  vale  are 
occupied  as  artificers  in  various  branches,  such  as  watch-makings  and 
polishing  many  kinds  of  stones.  More  than  one  third  part  of  the 
whole  population  bears  the  suniame  of  Rochat,  and  have  sprung 
from  one  family  which  formerly  settled  here  from  France,  probably 
driven  from  their  native  country  by  persecution.  The  descent  from 
this  very  picturesque  vale  is  through  a  great  variety  of  captivating 
scenery,  consisting  of  hills,  valleys,  wood,  and  lawn,  commanding  a 
very  extensive  prospect  of  a  great  part  of  the  Pays  de  Vaud»  with 
the  lakes  of  Geneva  and  Neufchatel,  blended  with  lofty  moun- 
tains. 

The  Valais  is  a  (ounty  of  Swisserland,  composed  of  one  large  vale 
extending  east  and  west,  but  bounded  on  the  north  and  south  by  very 
high  mountains.  Among  the  southern  mountains,  the  most  remark* 
able  is  that  called  Great  St;  Bemard*s,  anciently  named  Mou> 


llOVNTAINSi  HlLtSy  PROMO>'TORIESy  &C.  417 

Bennimis,  a  oaiiM  given  to  the  whole  Appennine  chain.  The  prin- 
cipal hill  on  the  north  side  is  the  Gemmi,  which  lies  towards  the 
frontiers  of  the  canton  of  Berne;  it  is  impassable  in  winter,  and  its 
descent  toward  the  valley  of  the  Valais  was  formerly  of  a  dangerous 
ateepoesSt  and  very  narrow.  To  remedy  this  inconvenience,  in 
1736*  more  than  a  leagne  of  the  hard  rock  was  blown  up  with  gun- 
powder, the  road  in  most  phices  widened  to  the  breadth  of  seven 
feetf  and  walls  raised  in  the  steepest  and  loosest  parts;  so  that 
travelling  is  at  present  much  more  safe  and  commodious  than  for* 
raerfy.  The  whole  was  completed  in  five  years :  *'  an  astonishing 
work,**  observes  Mr.  Coxe,  **  and  proves  that  nothing  is  impracti. 
cable  to  human  industry.* 

A  country  thus  entirely  inclosed  within  high  Alps,  and  consisting 
of  valleys,  elevated  plains^  and  lofty  mountains,  must  necessarily 
ex^hibit  a  great  variety  of  situations,  climates,  and  productions.  Ac- 
cordingly, the  Valak  presents  to  the  curious  traveller  a  quick  succes- 
sion of  prospects,  as  beautiful  as  they  are  diversified,  numberless 
Tineyards,  rich  pasture-grounds,  covered  with  cattle,  corn,  flaz». 
fruit-trees,  and  wild  forests;  and  these  occasionally  bordered  bv 
Daked  rocks,  whose  summits  are  every  where  crowned  with  ever- 
lasting snow,  and  inaccessible  glaciers.  This  strong  and  striking 
contrast  between  the  pastoral  and  the  sublime,  the  cultivated  and  the 
wild,  cannot  but  affect  the  mind  of  an  observer  with  the  most 
pleasing  emotions.  The  beauties  and  varieties  of  this  country  are 
amply  and  faithfully  delineated  by  Rousseau,  in  his  Nouvelle 
Heloise,  in  the  character  of  St.  Preux,  where  he  relates  his  excur- 
sion into  the  Upper  Valab. 

The  lakes  on  the  north  east  side  of  which  the  city  of  Lo- 
cem  stands,  which  is  called  in  the  maps  by  the  name  of  that 
canton,  is  distinguished  by  some  geographers  as  the  Waldstcer 
See,  or  the  Lake  of  the  four  Cantons,  namely,  of  Lucero,  Schwiti^ 
Uri,  and  Underwald.  Mount  Pilate  rises  boldly  on  the 
side  of  this  lake,  and  is  perhaps  one  of  the  highest  mountains  in 
Swisserland,  if  estimated  from  its  base,  and  not  from  the  level  of 
the  sea.  According  to  General  Pfiffer,  its  elevation  above  the  lake 
is  more  than  six  thousand  feet;  but  its  height  above  the  Mediterra- 
nean is  inconsiderable  J  when  compaied  with  that  of  some  of  the 
Alps  more  to  the  southward;  nor  indeed  does  the  snow  continue 
all  the  year  upon  its  summit*    It  is  a  single  insulated  mountain,  and 
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imagiitatioD,"  says  Mr.  Brydone,  '«  can  fonn  an  idea  of  so  glorious 
and  magnificent  a  iceoe;  neither  is  there,  on  the  surface  of  thn 
globe,  any  one  point  that  unites  so  many  awful  and  sublime  sub- 
jects. Hie  view  is  absolutely  boundless  on  every  side,  nor  is 
there  an^  one  object  within  the  circle  of  vision  to  interrupt  it, 
so  that  the  sight  is  every  where  lost  in  the  immensity ;  and  I  am 
perfectly  convinced,  that  it  is  only  from  the  imperfection  of  out 
organs  that  the  coasts  of  Africa,  and  even  Greece,  are  not  dis* 
cemible,  as  they  are  certainly  above  the  horicon."  The  same 
writer  supposes  the  horizon  to  extend  four  hundred  mites,  which 
makes  eight  hundred  for  the  diameter  of  the  circle,  and  two  thou« 
sand  four  hundred  miles  for  the  circumference,  a  view  too  vast 'for 
human  powers. 

Among  the  many  mountains  in  Spain,  the  Pyrenees  are  the 
most  remarkable.  These  extend  from  the  Mediterranean  to  the 
Atlantic  Ocean,  which  is  about  two  hundred  and  twelve  miles,  and 
io  some  places  are  above  an  hundred  miles  in  breadth.  They  begin 
at  Vendres,  a  sea-port  in  the  province  of  Rousillon,  in  France,  and 
extend  to  Fuentantbia,  but  under  difierent  names.  Near  Rousillon 
they  divide  themselves  into  two  branches ;  that  which  separates  the 
country  from  Languedoc  is  called  Anttpyrenees^  the  other,  between 
it  and  Catalonia,  Col  de  Periis :  between  Gascony  and  Amazon  lie 
the  mountains  of  Jaca  and  Si.  CHsiine,  and  the  famous  Pic  de 
Midh  which  resembles  a  sugar.Ioaf  standing  on  a  table,  and  is  of  a 
prodigious  height.  In  Navarre,  between  Pampelona  and  St.  Jean  de 
Pie  de  Port,  are  the  mountains  of  Adula  and  Roncevaux,  Over 
these  mountains  there  are  only  five  passages  out  of  'Spain  into 
France,  all  of  which  are  narrow  ;  one  of  them  leads  from  St.  Se- 
bastian's, in  Guipuscoa,  to  St.  Jean  de  Luz,  the  second  from  Maya, 
in  Navarre,  to  Annoa,  the  third  from  Tarafia,  in  Navarre,  to  Pie 
de  Port,  the  fourth  through  the  county  of  Comminges^  in  Ar- 
ragon,  and  the  fifth  firom  Catalonia  to  Languedoc  The  vallies  be- 
tween these  mountains  are  covered  with  thick  and  lofty  woods. 

The  other  mountains  of  Spain  are  Sierra  d^Occa,  or  Mount 
Idubeda,  which  is  a  chain  extending  from  the  Pyrenees  to 
Tortosa.  -  At  the  commencement  it  forms  ao  arm  tAvereing 
all  Spain  from  east  to  west,  as  far  as  Cape  Finisterre.  To  the 
soath,  below  Mount  Cayo,  another  branch,  called  Orespeda,  rises 
gradually,  and  near  the  source  of  the  Tagus  takes  (he  oame  of 
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Sierra  Molino,  which^  farther  south,  k  changes  for  that  of  Sierra 
iAlcaraiu 

Here  tlie  cliaiu  turns  off  to  the  soutli.we.st,  separating  tlic  kiog- 
doBi  of  Granaila,  and  extending  to  the  straits  of  Gibraltar. 

St.  Jean  Pud  de  Port,  or  "  St.  John  at  the  foot  of  the  gate,*" 
is  situated  at  the  entrance  of  tlie  pass  that  leads  throti^h  the  Pyre- 
Bcan  mountains  from  France  into  Spain.  It  stands  on  the  mer 
Nivc,  twenty  uiiies  to  the  southeast  of  Bayonne^  and  has  a  citadel 
placed  oo  an  eminence  that  commands  the  post, 

W«  may  also  be  permitted  to  observe,  though  wilh  a  slight  di- 
gression from  our  subject,  that  at  the  foot  of  the  Pyreaees  is  the 
small  island  called  FaisatCiy  or  Pheasants  Island,  formed  by  tlie 
river  Bidassoa,  that  separates  France  from  Spain :  an  island  which 
is  worthy  of  notice,  on  account  of  the  peace  of  tlie  Pyrenees  in 
1669,  and  the  treaty  of  marriage  which  wef«  acyusted  there  by 
Louis  XIV.  and  Philip  UL  m  person,  assisled  by  their  two  mauaters. 
Cardinal  Mazarine  and  Don  Lewis  de  Haro,  A.  D.  l659i  in 
i|uence  of  which,  Maria  Theresa,  Infanta  of  Spain,  was  es]^ 
to  the  French  monarch,  which  marriage  eventually  seated  a  braoch 
of  the  house  of  Bourbon  on  the  throne  of  Spain.  Tlte  circuoH 
stances  of  Ibis  ncgocialiou  arc  admirably  related  by  Voltaire,  kk  the 
fifth  chapter  of  his  SiecU  de  Louis  XIV.  In  1722,  were  axchaiifed 
at  this  place  the  Infanta  Muria  Anna  Victoria  and  Madamoiselle  de 
JMontpcnsicr,  daughter  to  the  Duke  of  Orleans,  regent  of  Franca;  it 
is  her.ce  culled  by  llie  French  Vlsle  de  la  Conference^  and  r/#/s  d€ 
Paix, 

These  and  many  of  the  preceding  chains  of  roountaios^  aenre  to 
shelter  great  numbers  of  niiU  beasts,  particularly  wphres,  which 
spread  terror  and  devastation  through  their  wild  scenery. 

By  wintry  famine  rous'd,  from  all  the  tract 
Of  horrid  mountains  which  the  shiniog  AipSi 
And  wavy  Appenuiues  and  Pyrenets, 
Branch  out  stupendous  into  distant  lands; 
Cruel  as  death,  and  hungry  as  tlie  graTcl 
Earning  for  blood  I  bony  and  ghaunt,  ami  grim  t 
AssembHng  wolves  in  raging  troops  descend  % 
And,  poaring  o'er  the  coostry*  bear  a(oBg» 
Keen  as  the  north  wind  sweeps  the  gtony  soonw 
All  is  their  price.    They  finten  on  the  steed. 
Press  bun  to  earth*  and  pierce  his  mighty  haaiU 


HOllKTAINS,  HILLS,  PROMONTOBlGS>  ScC.         421 

Nor  cui  the  bull  bis  awful  front  defend. 
Or  shake  the  mard'ring  samges  away. 
Rapacious  at  the  mother's  throat  they  Hvy 
And  tear  <be  bcfeaining  infant  from  her  breast. 
Tlie  godlike  face  of  man  avails  him  nought. 
Ev'ii  beanty,  force  diviue !  at  whose  bright  glanoe 
Tiie  gen*rous  lion  stands  in  soiten'd  gase. 
Here  bleeds,  a  hapless  nndistinguisbM  prey. 

The  kingdom  of  Granada,  in  S|)ain,  is  very  mountainous,  pnrti« 
cularly  toward  the  sea,  but  is  interspersed  witfa  deiigfatful  vaUies. 
The  Las  AtruxARRAa  art  mountains  of  m  prodigious  height,  i«- 
hnbited  by  a  Mooristi  race,  who  have  end»raced  the  Ronmh  religion, 
but  still  retain  tlieir  national  customs  and  manneis  of  living,  and 
their  language  is  a  mixture  of  Arabic  and  SpaniA.  They  are  di- 
vided into  eleven  districts. 

In  Portugal,  the  most  southern  piovinee,  which  is^called  the 
kingdom  of  Algwrve,  or  Algarva.  is  bounded  on  the  north  by  the 
mountains  of  Culdeirat  and  M^nuehiqu^* 

The  mountain  of  Ciktra,  in  the  pro? tnoe  of  Estramadunif  in 
Portagal,  consists  of  htfge  rocks  of  flint,  some  of  which  are  ten  feet 
in  diameter,  and  lie  on  one  another  without  any  connection*  It  is 
niso  very  rich  in  metallic  ores,  and  prodnces  many  remarkable  plants, 
nnd  nIso  n  vein  of  loadstone.  At  the  foot  of  the  moontain  of  Cintra 
ia  n  town  of  the  some  name,  five  leagues  from  Lisbon,  which  con- 
tains nbont  one  thousand  nine  hundred  inhabilnnts,  with  fiMir 
chnscbca,  nnd  is  defended  by  an  old  castle  busk  in  the  Moorish 
taste.  The  Hir  lieoe  is  thought  to  be  tiM  best  in  att  Portugal,  a 
l^ensaat  coolocas  prevailing  at  the  time  when  the  heat  of  Lisbon  is 
ciUremoly  lultry.  A  laie  writer  expresies  himself  thns  coicerning 
this  mountain:  **  Mntuve  hem  exhifails  her  beauties  npon  a  very 
CJLtensine  scale.  Here  are  stupendous  rocks,  wildly  intecspersed 
witli  wood  and  water.  Well  might  the  ancienu  call  it  the  promon* 
tory  «f  the  moon  (Frowumiorimm  LunmJ.  There  u  not anotlur 
a|»t  ou  the  globe  whcae  nstronomical  observations  might  be  made  to 
greater  advantage,  whether  we  conskler  the  great  height,  the  sere- 
nity of  the  aCHKMphem,  or  the  entensivc  horiaon,  joined  to  the  mo^t 
commanding  and  mAoonded  prospeet  of  the  great  Atlantic  Oocati 
imnrdinteiy  noder  k  on  the  west  %  but  here  \»  a  convent  of  ;^tupkt, 
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dttlly  ignoraot  monks,  who  are  so  far  from  looking  upward,  that 
they  are  bound  by  a  vow  of  professional  humility  never  to  lift  tlieir 
e}es  from  the  earth. 

Accordii^  to  Straboj  this  mountain  was  anciently  called  Hierfia* 
**  Nature,"  *ays  a  later  traveller,  *'  apparently  threw  up  the  uiouDtaio 
of  Cintra  as  a  formidable  barrier  to  »tay  ilie  waves  of  the  Atlaunc 
Ocean,  and  to  mark  the  western  teruiination  of  her  works  in  the  £u. 
ropean  world.  The  height  of  the  loftiest  part  ot  ii  above  the  le>el 
of  the  sea  is  computed  at  upward  ot  thrte  thoiisau<t  feet.  Lven 
morning  its  summit  is  iuveloped  in  clouds,  and  in  the  eveniuis,  I^ng 
after  night  has  obscured  the  vallie^s  it  retains  some  glimniermg  of 
day^light.  On  its  apex  is  the  moiuistery  of  the  order  of  St.  Jero- 
tiimo,  whose  western  front  strikes  every  spectator  with  awe,  v  it 
appears  hanging  over  an  assemblage  of  lofty  rocks. 

'*On  the  western  side  of  the  mountain  is  a  fine  piece  of  autiquitj, 
which  is  supposed  to  have  been  a  IVlnrisque  bath  :  it  is  fifty  feet  long, 
by  seventeen  broad,  the  vrater  is  four  feet  deep,  and  neither  in- 
creases nor  diminishes  in  winter  or  in  summer,  though  it  has  no  ap- 
parent source  ;  and  notwithstanding  it  is  never  cleared,  yet  it  is  al- 
ways transparent,  and  the  sides  and  bottom  are  free  from  weeds  or 
sediment,  which,  according  to  Vitruvius,  are  the  surest  signs  ot  the 
salubrity  of  water. 

"  At  the  foot  of  the  mountain  of  Cintra,  contiguous  to  the  village 
which  bears  its  name,  is  a  palace,  where  the  royal  family  used  tor- 
roerly  lo  reside  during  the  summer  season,  on  account  of  the  amenity 
of  the  place,  and  salubrity  of  the  air  ;  for  although  it  is  bat  sixteen 
miles  from  Lisbon,  yet  it  has  been  found  to  be  eight  degrees  cooler 
in  the  month  of  July  than  that  capital,  notwithstanding  which,  the 
palace  u  now  entirely  deserted,  nor  has  it  been  much  freqoented 
since  the  death  of  Alphonso  VI.  who  ended  his  miserable  hie  in  it 
after  a  captivilyof  seven  years  ;  he  died  in  l669'^ 

The  chief  mountains  of  France  are  the  Alps  tovrards  Italy,  the  Pt« 
renees,  which  border  on  Spain,  both  which  hive  been  already  de- 
scribed, and  the  Cevennes,  in  Languedoc,  once  remarkable  for  tfa< 
meeting  of  the  protestants,  as  the  most  secure  retreat  fiom  the  per- 
secuting tyranny  of  the  government. 

In  Alsace,  now  forming  the  departments  of  the  Upper  and  Lower 
Rhine,  is  a  chain  of  mountains  named  the  Wasgau,  in  French  the 
Vosge.  This  chain  begins  in  the  neighbourhood  of  Longres,  and  ex- 
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tcndiog  fiam  west  to  cast^  sepftratcs  the  country  of  BurgoDdy,  now 
divided  into  three  departments*  from  Lorraiu.  consisting  also,  in 
the  present  day,  of  three  departments,  named  Meurth,  Moselle, 
and  (from  the  mountain)  Vosges. 

In  the  county  of  Rousillon,  now  the  department  of  the  Eastern 
Pyrenees,  are  the  mountains  of  Massane  and  Carrigou,  the  latter  of 
which  is  said  to  be  fourteen  hundred  fathoms  in  height.  This 
ccMWtr)  is  on  ail  sides  environed  with  mountains ;  and  the  summer 
heals  are  m>  intense,  that  tlie  inhabitants  are  almost  university 
swarthy  and  meagre. 

The  highest  mountains  in  Auvergne  are  Le  Pol  de  Dome,  tfie  per* 
pendicular  height  of  which  is  eight  hun<1red  aud  ten  fathoms,  the 
Cantal  nine  huudred  and  eighiyfour,  and  Mont  d'Or  one  hundred 
and  thirty  ;  the  two  latter  are  no  less  famous  for  the  curious  plants 
that  groM'  on  ihem.  Auvergne  is  now  divided  into  two  departments, 
which  are  named,  from  the  mountains,  Cantal,  and  Puy  de  Dome. 

IJnc.  Univ,  Hist,  Shuckborough,  Coxe*  Brydone*  Costigan, 
Alurphjf.  Saussure*   Pyne^'^ 

SECTION  III. 

Mouniutnt  of  Aiia* 

Ih  Asia  Minor,  or  Natolia  as  it  is  now  called,  we  meet  with  another 
Olympus,  named  by  way  of  distinction,  Olympus  Myssiorum,  or 
the  Olympus  of  the  Myssians,  now  Keshik  Dog*  It  is  one  of  the 
loftiest  and  most  considerable  in  this  .quarter  of  t^e  world,  and  is 
situated  in  40*.  N.  latitude,  longitude  S9^.  £.  It  is  indeed  of  a  pro- 
digious height ;  its  top  is  barren,  and  covered  with  pewnnial  snow, 
from  which  the  city  of  Constantinople  is  supplied  with  that  article^ 
although  at  the  distance  of  one  hundred  miles.  The  middle  of  tlie 
mountain  is  planted  with  firs  and  other  trees,  aiul  the  vallies  beneath 
aboimd  with  a  variety  of  fruits,  but  the  tyranoy  of  tlie  Turkish  go- 
vernment restrains  the  inhabitants  from  sowmg  more  com  than  is 
necessary  for  their  own  consumption. 

About  two  or  three  leagues  distant  from  the  foot  of  Mount  Olym. 
pns,  b  Prusa,  by  the  Turks  called  Bursa,  the  capital  of  Bithynia, 
as  it  was  of  the  Ottoman  empire  before  the  capture  of  Constantinople. 
It  is  watered  by  so  many  springs,  which  descend  from  that  mountain, 

2  B4 


424  MOVNTAINS,  HILLS,  f BOMOMTOBIES,  SCC. 

that  almost  every  house  has  a  fouDtaio.  The  most  considerabk  of 
these  springs  i^ues  in  a  stream  as  large  as  a  man's  body^  and  being 
conveyed  to  the  town  by  a  marble  aqueduct,  is  dispersed  to  ever)- 
part  of  the  city 

In  the  same  delightful  region,  and  towards  the  east  of  Armenia, 
rises  Ararat,  y^  hich  according  to  Turnefort,  seems  chiefly  to  consist 
of  free.itone,-  or  calcareous  sand-stone.  It  is  a  detached  mountaio, 
with  two  summits,  the  highest  being  covered  with  eternal  soow.  Jo 
one  of  the  sides  is  an  abyss  or  precipice  of  prodigious  depth,  the 
tides  being  perpendicular,  and  of  a  rough,  black  appearance,  as  if 
tinged  with  smoke.    The  domain  belongs  to  Persia. 

Taurus,  constitutes  a  chain  of  mountains,  which  rise  in  Coro* 
mania,  a  province  of  Natolia  or  Asia  Minor,  and  extend  to  India; 
they  are  known  by  different  names  in  different  countries. 

Lycia,  at  present  called  Mentiseli,  is  bounded  on  the  N.and  £. 
by  Phr}'gia  Major  and  Pamphylia ;  on  the  S.  by  the  MediterraueaD, 
and  on  the  W.  by  Caria.  The  mountains  whkh  branch  oat  of  Taurus 
surround  it  on  three  sides,  as  does  the  sea  on  the  fourth.  The  ri? er 
Xaiithus  divides  it  into  two.  It  has  a  remarkable  mountain  named 
Chimmra^  about  m  miles  from  the  sea;  which  has  been  celebrated 
by  Virgil  for  its  volcano,  ^neid  vL  288. 


I  Flimmitque  armaia  ChimKim. 

And  vain  Chimaen  vomits  empty  flame.  DsToiv. 

Near  which  the  Lyclans  built  a  city  called  Hephestis,  and  dedicated 
it  to  Vulcan.  From  the  circumataoce  of  its  hAving  lk>ns  at  the  top, 
goats  about  the  middle,  and  snakes  at  the  bottom,  it  b  said  the 
poets  feigned  the  monster  Chimaera,  which  they  represent  as  having 
the  head,  body,  and  hind  parts  of  those  animals.  Thus  Hesiod, 
Theog.  323 : 

LioB  in  front,  a  dragon  wis  its  rear. 

Its  midst  a  goit,  wild  vortices  of  flame 

Snorting  tremendous.  OooD^  LueatV« 

Caucasus  is  another  chain  of  mountains  m  Asia ;  tbey  extend 
from  the  Euxine,  or  Black  sea,  to  the  Caspiaib  Theuraumnitsarc 
covered  with  perpetual  snow,  but  the  lower  parts  are  fruitful,  pro- 
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dttctng  com,  wioe,  fniitSy  tnd  gnm ;  both  hogs  and  horned  cattle 
«rr  hrcd  here,  and  abnadance  of  honcj  is  procured.  These  moun- 
laim  are  mhabited  bj  several  distinct  nations,  each  speaking  a  dif- 
ferent hnguage.  Under  the  ancients  it  fbnued  part  of  the  Taurian 
cham.  It  fonnerlj  prodticed  gold,  and  has  still  re^tiges  of  silver, 
copper,  and  lead.    Its  composition  is  granite. 

Sini,  a  mountain  of  Atabia  Petraea,  in  latitude  20^  2'  N.  lon<n« 
fade  34^  19' £.  is  situated  in  a  peninsula,  formed  by  the  two  arms 
of  the  Red  Sea,  adjoinmg  mount  Horeb,  about  two  hundred  and 
siatv  miles  S.  £•  of  Cairo  in  Egypt.  The  summit  of  this  mountain 
appears  somewhat  conical,  and  is  not  very  spacious ;  the  Maho. 
inetans,  as  well  as  the  Christians,  have  a  chapel  here  for  pnblic 
vrorship.  Travellers  are  shewn  the  place  where  Moses  received  the 
Law,  where  he  hid  himself  from  the  face  of  God,  and  wbere  his 
hand  was  supported  by  Aaron  and  Hur  at  the  battle  with  Amaiek; 
together  with  several  other  places  mentioned  in  the  Sacred  Scriptures, 
and  with  which  they  seem  as  well  acquainted  as  if  they  had  been 
present  when  these  great  events  were  tiansacted. 

lilMnns,  or  Lebanon,  is  a  chain  of  moimtains  dividing  Syria  from 
Palestine.  Tlieir  summits  are  so  high  as  to  be  covered  with  perpe^ 
tualsnow,  Init  below  they  are  finitful  and  pleasant.  These  moun- 
tams  are  celebrated  in  the  writings  bf  the  Old  Testament  for  their 
abmcfamcc  of  cedar  ttees,  which  supplied  Solomon  with  the  timber 
used  in  the  building  of  the  Temple ;  but  late  travellers  who  have 
tiiited  Palestine,  describe  them  to  be  entirely  stripped  of  these  an* 
cient  honours* 

Tabor  is  a  high,  rotmd,  and  beautiful  mountain  near  Jerusalem, 
and  affimed  to  be  that  on  which  Jesus' Christ  was  transfigured.—. 
Vrapk  ate  near  an  boor  in  ascending  to  the  top,  where  they  find  a 
most  fruitful  and  delidous  plain,  of  an  oval  form,  abont  two  furlongs 
in  length,  and  one  in  breadth.  It  is  every  wliere  surrounded  with 
trees,  except  towards  the  sotith,  and  was  anciently  encompassed 
with  walb,  trenches,  and  other  fortifications,  many  remaiaa  of  which 
are  still  visible,  in  sevend  places  are  cistenis  of  good  water;  and 
near  the  plun  are  three  caves,  formed  to  represent  the  tabenlacles 
Peter  proposed  to  erect,  when,  beholdmg  the  gloi^*  of  the  transfix 
guration,  he  CTied  out,  "Lord,  it  is  good  for  us  fo  be  here,  let* us 
make  three  tabernacles,  &c.*'  The  top  of  tliis  mountain  has  a  mo^t 
delightful  prospect.  Tlie. north. west  affords  a  %icw  of  the  Mediter- 
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raoean,  and  all  roiuid  are  the  fine  plains  of  Galilee  and  Esdradon. 
To  the  eastnard  is  Mount  Hennofi,  and  at  the  foot  is  seated  Nam, 
famous  for  our  Lord's  having  restored  in  tliat  village^  tbe  widow's 
son  to  life.  Due  east  is  the  sea,  or  rather  lake  of  Tiberias ;  and  dose 
to  it  a  ^teep  mountain,  down  which  tbe  swine  ran,  and  perished 
in  the  water.  Towards  the  north  is  what  they  call  the  Mount  of 
the  fieatiiudes,  a  small  ruing,  fi<>m  which  Christ  delivered  bis  ser- 
mon ;  near  this  little  hill  is  the  city  oi'  Saphet,  standing  upon  a  high 
moiinUiin,  which,  being  then  in  view,  oui  Saviour  may  be  supposed 
to  allude  to,  when  he  says,  *'  A  city  set  on  a  hill  cuimot  be  hid  :** 
and  to  the  southward  is  a  view  of  tbe  mountains  of  Giiboa,  fatal  to 
Saul. 

In  the  eastern  parts  of  Asia  are  many  mountains  of  great  extent 
and  height ;  among  these  the  Gauts,  or  Indian  Appeunines,  are  pa> 
ticularly  worthy  of  description.  They  stretch  along  the  western  or 
Malabar  coast  of  the  peninsula  of  India,  at  a  distance  of  about 
seventy  miles  from  the  shore,  but  in  some  places  they  approach 
much  nearer.  They  extend  through  thirteen  degrees  of  latitude,  from 
21"  north  to  Cape  Comorin.  In  their  course  are  several  descents^  and 
it  is  these  paths  or  passes  to  wbicb  the  term  gaui  properly  applies  *. 

The  mountain  Putala,  in  Thibet,  is  distinguished  for  being  the 
chief  residence  of  the  grand  Lama ;  the  principal  city  ot  tbe  country, 
as  well  as  tbe  province,  has  tbe  name  of  Lassa ;  but  the  grand  lama 
does  not  live  in  it,  bis  place  of  jresidence  being  one  of  tbe  finest  ot 
the  pagodas,  which  are  \try  numerous,  upon  the  mountain  Putala. 
He  sits  cross-legged  upon  a  large  and  magnificent  cushion,  placed 
npon  a  kind  of  altar,  in  which  posture  he  receives  the  respects,  or 
rather  adorations,  not  only  of  the  people  of  the  country,  but  oft 
surprising  multitude  of  strangers,  who  undertfJie  long  and  painfid 
Journeys,  to  offer  him  their  homage  upon  their  knees,  and  receive 
bis  blessing.  Bentink  says,  that  above  twenty  thousand  himas  re- 
side in^several  circles  that  extend  round  the  foot  of  this  mountaia, 
according  as  the  rank  and  dignity  they  possess  render  them  moie 
worthy  to  approach  the  person  of  the  sovereign  ponti£ 

On  the  tops  of  the  mountains,  trophies  are  erected  to  bis  honour, 
that  he  may  preserve  man  and  beast ;  and  all  the  kiqgs  who  pay 
obedience  to  bim,  before  their  inauguration,  send  ambaasadon  with 

U    I     — — 

*  See  ibr  an  Account  of  Bcsscly  Gaut,  Section  vUi.  of  this  Chq>Cer. 
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rich  presents  to  obtaio  bb  blessio^  as  the  means  of  roakbg  tbeir 
reipis  happy  and  prosperous. 

The  mountaios  Fikoosaa  aud  Omioe,  io  tJie  island  of  Japan*  are 
ranarkabie  for  the  religions  use)  to  which  they  are  applied.  The 
Japanese  are  at  much  inclined  to  make  religious  vows  as  to  go  io 
pilgrimage  to  holy  places.  Hence  there  are  a  great  number  of  re* 
ligious  houses  for  both  sexes,  and  of  many  different  orders.  Among 
these  are  the  Jammaboes  a  kind  of  hermits,  who  pretend  to  aban- 
don their  temporal  concerns  for  the  sake  of  those  that  are  spiritual 
and  eternal:  yet  such  as  can  live  at  their  ease  dwell  in  th«ir  own 
booses  while  the  poor  stroll  aiid  beg  about  the  country.  They 
have  been  divided  into  two  orders,  the  Tosaufa  and  tlie  Fonsanla. 
Those  who  embrace  the  former  class  must  once  a  year  climb  to  the 
top  of  the  mountain  Fikoosan,  a  journey  of  no  small  difficulty  and 
danger,  on  account  of  its  height  and  steepness,  and  the  many  pre* 
cipices  all  around  it ;  and  beside^  it  is  imagined,  that  all  who  pre* 
sume  to  ascend  it  with  any  degree  of  impurity,  will  be  punished  for 
their  impiety  by  being  struck  with  madness.  On  the  other  hand, 
those  who  enter  into  the  order  of  Fonsanft,  must  once  a  year  go  in 
inlgrimage  to  the  grave  of  their  founder,  at  the  top  of  an  high  moun- 
tain named  Omine,  where  the  air  is  said  to  be  excessive  cold,  and 
the  steepness  and  precipices  make  its  ascent  no  less  dangerous  than 
that  of  the  preceding.  These  suppose  that  should  any  one  under* 
take  this  jonmey  without  being  sufficiently  purified,  he  would  be 
tlirown  down  the  horrid  precipices,  and  dashed  to  pieces,  or  at  least 
would  pay  for  his  contempt  of  the  anger  of  the  gods  by  a  linger- 
ing sickness,  or  some  dreadful  misfortune.  They  therefore  qualify 
themselves  by  previous  mortifications,  abstaining  from  impure  food, 
and  from  whatever  may  render  them  defiled.  While  they  are  upon 
theirjoumey,  they  must  live  only  upon  the  roots  and  plants  they 
find  on  the  mountains.  If  they  return  safe  home,  they  go  each  to 
the  general  of  his  order,  who  resides  at  Miaco,  and  make  him  a 
small  present  of  money,  which,  if  poor,  they  must  procure  by 
begging ;  and  in  return  they  receive  from  him  a  more  honourable 
title,  which  occasions  some  alteration  in  their  dress,  and  increases 
the  respect  shewn  them  by  their  brethren  of  the  same  order.  Thus 
ambition  is  far  from  being  banislied  from  these  societies. 

China  is  loaded  witli  mountains,  but  without  our  Imowmg  their 
distinctive  names.    Father  Verbiest  tells  us  of  one  mountain  which 
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he  measured,  And  found  to  be  a  mile  and  half  high  :  and  we  hate 
reason  to  suppozie  that  there  are  others  still  higher. 

SECTION  IV, 

■ 

Mountains  of  Africa* 

Atlas,  a  chain  of  mountains  extending  from  the  Western  or  At- 
lantic Ocean  to  Egypt,  i^  said  to  have  received  its  name  from  a  king 
of  JMauritaiiia  (now  the  Kingdoms  of  Fez  and  Morocco),  whohaviug 
been  uiucii  attiK  !]ed  t«)  a^trunoniv,  used  to  make  his  observations 
on  the  heavenly  bodies  from  the  summit  of  the  most  western  of 
these  mountains,  on  which  account  the  puets  have  represented  him 
as  bearing  the  heavens  on  liis  biioulders.  The  Atlantic  Ocean  is 
likewise  said  to  have  derived  its  came  from  this  range  of  mountains. 
But  many  of  the  ancients  fabkd  that  Atlas  was  transformed  into 
this  mountain  by  Hercules,  in  consequence  of  the  property  possessed 
by  the  Medusean  head  of  clianging  all  who  looked  at  it  mto  stone: 
and  that  he  was  thus  punished  for  having  haughtily  refused  to  eo- 
tertain  Perseus. 

The  remarkable  chain  of  mountains  which  by  some  are  placed 
between  Algiers  and  Zahara,  or  the  Desert,  and  by  others  within  the 
dominions  of  Algiers,  is  considered  as  a  continuation  of  Mount  Atlas. 
These  are  not  found  to  be  so  high  as  they  were  represented  by  the 
ancients ;  for  Dr.  Shaw  observes  that  those  parts  which  he  saw  are 
nearly  equalled  by  some  of  the  most  loAy  mountains  in  Wales ; 
and  he  questions  whether  there  are  any  that  equal  the  Alps  or  the 
Appennines. 

Among  the  mountains  of  Bbni  Abbess,  in  Constautia,  a  pro. 
Tince  in  the  kingdom  of  Algiers,  is  a  winding  defile,  which,  for  near 
half  a  mile^  extends  between  precipices  that  rise  to  a  great  height  on 
each  side.  At  e%'ery  winding,  a  rock«  which  originally  went  across 
it,  and  separated  one  valley  from  another,  is  cut  in  the  form  of 
a  door-case,  six  or  seven  feet  wide ;  and  these  are  named  by  the 
Turks  the  Gates  of  Iron.  Few  persons  can  pass  them  without  being 
impressed  with  horror ;  and  a  handful  of  nien  might  defend  the 
pass  against  a  numerous  army. 

Apes  Hills,  or  the  Mountains  of  the  Apes,  are  situated  on 
the  north-eastern  side  of  the  peninsula  of  Africa,  the  shores  of  which 
form  the  southern  boundary  of  the  straits  of  Gibraltar;  from  the 
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town  and  fortress  whence  tliese  straits  <Ierive  tlieir  name»  and  which 
are  seated  on  a  mauotain  anciently  called  Calpe,  these  hills  may  be 
distinctly  seen,  being  due  ^ouili ;  the  roost  conspicuous  of  them 
is  called  Abyla.  Caipe  and  Abyla  were  by  the  ancients  called 
Tlie  Pillars  of  Hercules:  the  distance  between  the  two  continents  at 
these  fXMnts  b  not  more  than  twenty  miles. 

The  Mountains  of  the  Moon»  called  by  the  natives  Gehei  el 
Kumr^  in  the  interior  part  of  Africa^  rising  in  the  eastward  of  Ni* 
gritia,  about  the  twentieth  degree  of  longitude^  and  stretching  into 
Ethiopia,  although  but  little  known,  are  snpposed  to  be  higher  than 
those  of  Atlas*  It  is  here  the  Nile  is  now  known  to  have  iu  source, 
in  a  district  called  Donga,  l3ing  in  the  eighth  degree  o^'  north  hi* 
Utitde. 

The  Mountains  of  SiEanA  Leona,  or  of  the  Lions,  divide 
Migritia  from  Guinea  and  Beaui;  stretching  from  east  to  west,  tliey 
enter  Ethiopia  about  the  tenth  degree  of  latitude. 

In  Egypt,  to  the  sooth  of  Antinopolis,  styled  by  the  Arabs  The 
CUj  of  the  Magi,  is  a  mountain  called  Shbbat  bl  Koffkei,  on 
the  side  of  which  ate  some  remarkable  antiquities.  After  asoenduig 
the  mountain  for  about  two  hours,  the  traveller  arrives  at  a  gale 
which  leads  into  a  great  saloon,  supported  by  hexagonal  ptllan  cut 
out  of  the  solid  rock.  The  w^ls  are  adorned  with  paintings,  which 
arestiU  plainly  to  be  distinguished,  and  the  gold  that  was  employed 

glitters  on  all  sides. 

Mou  ntainsofAbtssinia.  Asthts  country  lies  in  the  torrid 
aDne>  the  climate  snay  be  stipposed  to  be  very  hot;  but  extreme 
Inatfa  fek  only  in  the  ahampaign  country,  among  the  villages  aud 
low  lands ;  for  the  tops  of  llie  mouotama,  most  of  which  are  of  a 
great  height,  enjoy  a  delightfnl  coolness.  Ueoce  this  country  b 
very  henltliful^  but  is  suUfect  to  terrible  storms  of  thunder  and 
ligktnuig. 

Most  of  the  mountains  are  said  to  exceed  Olympus  in  height:  yet 
those  Bleep,  and,  to  appearance,  inaccessible  rocks,  are  bhabited. 
Tliey  are  surrounded  with  deep  and  extensive  vallies,  which^  with 
the  flat  bnds,  aie  dry  in  whiter,  and  commonly  overflowed  in  sum- 
mer by  the  mins,  which  instead  of  foiling  by  drop^  pours  down 
Kvith  such  vehemence,  that  the  torrents  from  the  monntains  sweep 
•iray  trees,  houses,  and  soaaetimes  rocks,  while  all  the  mtxh  over* 
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flowing  their  banks,  lay  the  country  under  water,  which,  on  iti  it^ 
tiring,  leaves  the  land  covered  with  a  tliick  slime  or  mud. 

Some  of  tlie  mountains  have  large  plains  on  their  simimits,  co« 
vered  with  trees  and  other  verdure,  and  afford  excellent  springs. 
Many  of  tiiem  abound  in  gold,  as  clearly  appears  from  the  dost 
found  upon  tlieni.  or  washed  down  by  ihe  torreuts»  some  pieces  of 
that  meiat  being  of  the  size  of  a  pea.  But  no  mines  of  silver  have 
yet  been  discovered. 

Capk  of  Good  Hopb.  On  approaching  the  Cape  of  Good 
Hope,  three  remarkable  mountains  are  visible  at  a  considerable  dis* 
iawe :  these  are  the  Table  Hill,  the  Lion's  Hill,  and  the  DeviTs 
Hill ;  they  may  be  seen  at  sea  as  far  off  as  forty  or  fifty  miles. 

Table  Hill  is  the  most  lofty,  and  was  thus  named  by  the  Poiw 
tnguese.  from  its  resembling  at  a  distance  a  square  table :  the  per. 
pendictilar  height  is  upward  of  eighteen  hundred  and  fifty  feet,  and 
yet  on  the  top  of  it  are  several  fine  springs  of  clear  and  well- tasted 
water.  In  the  summer  season^  which  begms  in  September  and  con* 
tinues  to  March,  a  cap  of  clouds  constantly  encompasses  its  sura* 
mtt  before  a  storm,  and  thus  gives  the  sailors  notice  to  prepare  for 
it.  This  appearance  the  people  of  the  Cftpe  call,  The  Devil's 
Table  Cloth. 

Lion*s  Hill  lies  contiguous  to  th^  sea.  to' the  eastward  of  Table 
Mountain,  from  which  it  is  separated  by  a  narrow  valley.  Accord- 
ing to  some,  it  obtained  its  name  from  its  resiemblinga  lion  couekatU^ 
with  hb  head  erect;  according  to  others,  from  its  having  been  in- 
fested with  lious  when  the  Dutch  first  settled  in  the  country.  On 
this  hill  is  a  flag  guarded  by  soldiers,  who  give  notice  of  the  ap. 
proacb  of  ships,  and  shew  their  number^  and  from  what  quarts  they 
come,  by  hoisting  and  lowering  the  flag. 

DevtTi  Hill,  supposed  to  be  thus  named  from  the  fiuioni 
storms  that  isdue  from  it  when  the  top  is  covered  with  a  white  dood. 
is  not  so  high  as  either  of  the  former:  it  extends  along  the  shore, 
and  is  only  separated  from  Lion's  Hill  by  a  cleft,  or  small  valley. 
These  three  hills  lie  in  the  form  of  a  crescent  about  Table  Valley. 

Here  is  a  very  remarkable  natural  curiosity,  near  to  Drakenateco, 
the  third  Dutch  colony  iu  thb  country,  which  is  particulariy  de- 
scribed  by  Mr.  Anderson,  who  was  surgeon  on  board  Captain  Cook's 
ship,  on  bis  third  voyage ;  it  is  a  stone  of  remarkable  size»  called  by 
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the  inhabitants  The  Tower  of  Babylon,  or  The  Pearl  Diamond. 
It  stands  upon  the  top  of  some  hills  of  no  great  height,  is  of  an  ob* 
long  shape,  ronnd  on  the  top.  and  stretches  nearly  south  and  north. 
The  east  and  west  sides  are  steep,  and  almost  perpendicular;  the 
sonth  end  is  likewise  steep,  and  of  the  greatest  height;  whence  it 
declines  gently  to  the  north  part,  by  which  Mr.  Anderson  ascended 
to  the  top,  and  had  an  extensive  view  of  the  whole  country.  Its 
ciftumference  must  be  at  least  half  a  mile  at  its  highest  part:  it 
seemed  to  equal  in  height  the  dome  of  St.  Paul's  church.  It  is  one 
uninterrupted  mass  of  stone,  if  we  except  some  fissures,  or  rather 
impressions,  not  above  three  or  four  feet  deep,  and  a  vein  which 
runs  across  near  its  north  end :  it  consists  chiefly  of  coarse  quarts 
and  glimmer,  held  together  by  a  dayey  cement.  Sonnerat,  who 
visited  the  Cape  in  1781,  gives  a  similar  account  of  this  extraordi« 
oany  elevation.  It  is  commonly  supposed  to  be  a  volcanic  produc- 
tion, though  there  is  neither  eruption  nor  crater  at  present. 

Hie  loAiest  mountain  appertaining  to  this  quarter  of  the  world  is 
the  FiKB  OP  Tbnbrif;  but  as  this  is  evidently  volcanic,  we  have 
already  described  it  m  a  preceding  chapter. 

SECTION  v. 

Mountains  of  America. 

North  America.  This  part  of  the  continent,  considering  its 
very  great  extent,  is  far  from  being  mountainous,  and  chiefly  con- 
sists of  gentle  ascents  and  level  plains ;  but  it  has  a  long  range  of 
mountains  called  Appallachian  or  Allegany,  which  extend 
nearly  from  the  Atlantic  in  one  direction,  to  the  river  Mississippi  in 
another,  and  the  lakes  northward.  The  late  geographers  of  Aine- 
rica  describe  these  mountains  as  extending  north-easterly  and  south- 
westwardly,  nearly  parallel  with  the  sea-coast,  to  about  nine  hundred 
miles  in  length,  and  from  sixty  to  two  hundred  in  breadth.  The  va^ 
rious  ridges  which  compose  this  immense  rangeof  mountains  have  now 
received  particular  names  in  diflferent  districts ;  that  which  passes  by 
Pennsylvania,  Virginia,  and  NoYth  Can>lina,  bears  the  name  of  the 
Blue*ridge,  or  South  Mountains;  they  rise  about  four  thousand  feet 
in  height  horn  their  base.  Between  this  and  what  is  called  the  North 
Mountain,  an  extensive  and  fertile  vale  is  situated.  What  is  properly 
called  the  Allegany,  composes  the  principal  chain,  and  has  been 
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aptly  styled  "  the  back-bone  of  the  United  States*'    More  to  tlw 

southward  is  a  long  chain  which  bean  tlie  same  of  the  Laurel 

Mountains,  froni  a  sharp  point  of  which,  in  latitude  36P,  a  spriuc 

of  water  issues,  which  runs  through  a  channel  fifty  feet  deep,  b  ex« 

tremely  cold,  aud  as  blue  as  indigo.     The  Kittanint,  or  Blue 

Mountains,  run  along  the  northern  parts  of  New  Jersey  and  Penn* 

sylvania ;  these  have  been  called  the  Appallachian  Mountains,  from 

a  tribe  of  Indians  who  live  on  the  borders  of  a  river  which  mueh 

from  this  chain,  aud  is  called  the  Appallachikola.    The  mouataios 

that  constitute  this  interrupted  chain  are  not,  like  those  of  Europe, 

confusedly  scattered  and  broken,  rising  here  and  there  into  high 

peaks,  over-topping  each  other,  but  stretch  along  in  uniform  ridges, 

scarcely  half  a  mile  high ;  though,  as  they  proceed  toward  the  south, 

tome  of  tbein  terminate  in  high  perpendicular  blufl^,  whHat  others 

gradually  subside  into  a  level  country.     Some  of  these  mountBins 

will  adroit  of  cultivation  almost  to  their  tops,  whilst  olhen  are 

scarcely  capable  of  cultivntion,  though  many  tracts  of  land  which 

lie  between  the  ridges  consist  of  a  rich  black  earth* 

Tlic  most  considerable  in  the  state  of  New  Hampshire  are  called 
the  White  Mountains,  from  their  appearing  like  snow;  they 
being  generally  supposed  to  consist  of  a  white  flinty  from  which  the 
reflection  of  the  sun  is  very  brilliant  and  dazzling.     From  their  pro- 
digious height  they  are  to  be  seen  at  a  very  great  distance.    TTie 
basi^  of  tliese  mountains  is  a  tract  about  fifty-five  miles  aqoart,  from 
which  they  rise  in  craggy  heads  one  above  another,  in  an  irregidar 
manner,  all  the  way  to  the  top.     For  the  first  four  or  five  muka» 
beeches,  hemlocks,  and  white  pines  grow ;  higher  up,  the  growth  is 
chiefly  black  spruce  for  six  or  seven  miles,  then  the  sides  are  doathed 
wilh  white  moss;   aud  still  farther,  all  kinds  of  vegetatioo  lail, 
which  alone  would  render  the  ascent  very  difficulty  but  the  inoun- 
taiu  is  likewise  extremely  steep. 

Many  streams  of  water  gush  out  of  the  sides  of  these  monntains, 
which  run  down  with  great  rapidity.  Indeed,  the  largest  and  best 
rivers  in  New  England  rise  from  different  parts  of  them. 

A  late  American  geographer  describes  these  momttams  as  extend. 
ing  north-east  and  south-west.  Their  height  is  reckoned,  fton  ols 
servations  made  in  the  year  1784,  to  be  five  tbonsnnd  five  boadred 
feet  above  tlie  level  of  the  sea.  The  snow  continues  hete  nine  or 
ten  months  of  the  year.    From  their  summit^  jn  clear  weather,  a 
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noble  view,  ptfeilding  sixty  or  seventy  miles,  presents  itself  in  every 
rtirection.  Tbe  greatest  height  of  these  mountains  ]s  m  htitiide 
il*  noHh. 

The  v6lcanic  mountains  of  Mexico  have  been  already  described^ 
and  need  not  be  further  adverted  to. 

West  Indies.  Tbe  whole  bland  of  Jamaica  b  intersected  by 
one  continued  ridge  of  hills,  which  runs  from  ^ast  to  west  through 
its  middle,  and  b  called  the  Blub  Mountains,  on  each  side  of 
which  are  chains  of  lesser  mountains,  which  gradually  suik  as  they 
appnxich  the  shore*  The  mouotaino^s  part  is  very  steep^  and  the 
highest  hills  on  their  north  and  south  sides  are  surrounded  by  very 
deep  ravhies  made  by  the  violent  rains  which  almost  eveiy  day  fall 
on  their  summits,  and  first  wearing  a  small  channel  for  thehr  passage, 
aOerward  carry  every  thing  before  them.  Most  of  the  savannas,  or 
plajns,  cleared  of  wood  and  fit  for  pasture,  lie  near  the  south  side 
of  the  island ;  they  resemble  our  meadow  land,  and  a  person  may 
ride  several  miles  without  meeting  with  the  lea%t  ascent:  some. of 
the  plains  within  the  land  are  environed  with  hills.  After  liain  they 
appear  green  and  fertile,  but  after  a  long  drought  look  yellow  and 
parched. 

In  the  island  of  Guadaloupe  b  the  mountain  La  Soufribrb,  or 
the  sulphur  bill,  which  we  have  already  spoken  of  under  the  head 
of  volcanoes. 

In  the  bland  of  St.  Christopher,  on  the  top  of  the  Conorrhee- 
hills,  b  a  plain,  not  three  hundred  yards  wide,  ending  at  the  edge  of 
a  cavity  of  a  prodigious  depth,  and  about  a  mile  in  circumference, 
containing  sulphur,  from  which  nse  continual  clouds  of  steam.  A 
furlong  to  the  south-east  is  a  lai^  rocky  hill,  called  MoUNT  Ml* 
8ERT,  from  a  rash  man,  who,  attempting  to  ascend  the  precipice, 
fell  Kmckward,  and  was  killed.  Tliis  b  the  highest  point  of  land  on 
St.  Chrbtopher's,  and  b  said  to  rise  about  a  mile  and  a  half  perpen* 
dicnlarly  from  the  sea.  In  the  sulphureous  cavity  above-mentioned 
are  two  or  three  round  holes  in  tbe  earth,  vulgarly  called  the  De* 
^irs  Coppers:  they  are  two  }ards  asunder,  and  each  about  three 
feet  in  diameter.  Mr.  Smith  says,  that  when  he  saw  them,  they 
boiled  fiercer  than  ever  he  saw  a  sugar-copper.  On  thb  hill  there 
h  a  great  quantity  of  pure  brimstone,  and  on  its  top  a  powder-ma* 
gasine. 

South  Am  brica.    The  mountain!  of  thb  part  of  America  fem 
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one  of  .the  boldest  features  of  the  country.  The  chief  of  thesi  are 
an  immeuse  congeries  of  inouiitaiDs»  called  by  the  Spaniards  Cor- 
dilleras (or  t  bains)  of  the  Andes,  stretching  north  and  south 
froi^D  the  istfamcis  of  Parien  through  the  whole  continent  of  South 
America  to  the  straits  of  Magellan,  approaching  the  wesletn  coast, 
Vhicb  is  washed  by  the  great  pacific  Ocean*  an  extent  of  four  thou, 
s^nd  three  hundred  miles. 

Next  to  the  extent  of  the  New  World,*  says  Dr.  Robertsou, 

tiie  graudeur  of  the  objects  which  it  presents  to  view  is  most  apt 
to  strike  the  eye  of  au  observer.  Nature  seems  here  to  have  carried 
on  her  operations  upon  a  larger  scale,  and  with  a  bolder  band,  and 
to  have  distinguished  the  features  of  this  country  with  a  peculiar 
magnificence.  The  mountains  of  America  are  much  superior  iu 
height  to  those  of  the  other  divisions  of  the  globe.  Even  the  pUin 
of  Quito,  which  may  be  considered  as  the  base  of  the  Andes,  is 
elevated  fiirther  above  tlie  sea  than  the  top  of  the  Pyrenees.  This 
stupendous  ridge  of  the  Andes,  no  less  remarkable  for  extent  than 
elevation,  rises  in  different  places  more  than  one-third  above  the 
Pike  of  Tenerifie,  the  highest  land  in  the  ancient  hemisphere.  The 
Andes  may  literally  be  said  to  hide  their  heads  in  the  clouds;  the 
storms  often  roll,  and  the  thunder  bursts  below  their  summits, 
which,  though  exposed  to  the  rays  of  the  stm  in  the  centre  of  th<^ 
torrid  zone,  are  covered  with  everlasting  snows." 

Some  of  these  mouutains,  which  appear  lo  have  their  bases  rest- 
ing on  other  mountains,  rise  to  a  roost  astonishing  height,  reaching 
far  above  the  clouds.  From  experiments  made  with  a  barometer, 
on  the  mountain  of  Cotopaxi,  it  appeared  that  its  summit  is 
elevated  six  thousand  two  hundred  and  fifty-two  yards  above  the 
surface  of  the  sea,  something  more  than  three  geographical  miles, 
which  greatly  exceeds  the  height  of  any  other  mountain  in  the  known 
world. 

Cotopaxi  became  a  volc^o  about  the.  time  when  the  Spaniards 
first  arrived  in  this  country ;  its  eruptions  are  spc^en  of  under  the 
head  of  Volcanos. 

A  more  clear  idea  of  th^  nature  of  the  cliniafte  on  the  tof^  of  these 
mountains  cannot  be  conveyed  than  by  describing  what  was  observed 
on  Pichincha,  when  Don  George  Juan  and  Don  Anth<Huo  de  Ulloa 
were  stationed  there,  in  order,  by  accurate  observations,  to  detenniue 
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th€  tnie  figure  of  the  earth.  From  this  a  judgment  may  be  formed 
of  the  rest,  the  inclemency  of  the  weather  being  in  proportion  to 
the  height  of  the  mountain. 

Pi  CHINCH  A,  thoagh  famous  for  its  great  height,  is  tw^ve  hun- 
dred and  seventy  eight  yards  lower  than  the  |>erpendicular  height 
of  Cotopaxi,  and  was  formerly  a  volcano,  but  the  mouth  or  crater 
OD  one  of  its  sides  is  now  covered  with  sand  or  calcined  matter,  so 
tliat  at  present  neither  smoke  nor  ashes  issue  from  it.  Our  learned 
aathors  found  the  cold  on  the  top  of  this  mountain  extremely  in* 
tense,  the  wind  violent,  and  they  were  frequently  involved  in  so 
thick  a  fogf  or,  in  other  words,  a  cloud,  that  an  object  at  six  or 
eight  paces  distance  was  scarcely  discernible.  The  air  grew  clear, 
by  the  clouds  moving  nearer  to  the  earth,  and  on  all  sides  surround- 
ing the  mountain  to  a  vast  distance^  representing  the  sea,  with  the 
mountain  standing  like  an  island  in  the  centre.  When  this  hap- 
pened, they  heard  the  dreadful  noise  of  the  tempests  that  discharged 
themselves  on  Quito,  and  the  neighbouring  country.  They  saw  the 
lightning  issue  Iruin  the  clouds,  and  heard  the  thunder  rpll  far  be. 
neath  them.  While  the  lower  parts  were  involved  in  tempests  of 
thunder  and  rain,  they  enjoyed  a  delightful  serenity;  the  wind  was 
abated,  the  sky  clear,  and  the  enlivening  rays  of  the  sun  moderated 
the  severity  of  the  cold.  But,  when  the  clouds  rose,  their  thickness 
mdered  respiration  difficult :  snow  and  hail  fell  continually,  and 
the  wind  returned  with  all  its  violence,  so  that  it  was  impossible  eu« 
tirely  to  overcome  the  fear  of  being,  together  with  their  hut,  blown 
down  the  precipice  on  whose  edge  it  was  built^  or  of  being  buried 
in  it  by  the  constant  accumulations  of  ice  and  snow.  Their  fears 
were  likewise  increased  by  the  fall  of  enormous  fragments  of  rocks. 
Though  the  smallest  crevice  visible  in  their  hut  was  stopped,  the 
wind  was  so  piercing  that  it  penetrated  through ;  and  though  the 
hot  was  small,  crowded  with  inhabitants,  and  had  several  lamps 
constantly  burning,  the  cold  was  so  great,  that  each  individual  was 
obliged  to  have  a  chafing-dish  of  coals,  and  several  men  were  con* 
slantly  employed  every  morning  in  removing  the  snow  which  fell 
doriog  the  night.  By  the  severities  of  such  a  climate,  their  feet  were 
swelled,  and  so  tender,  that  walking  was  attended  with  extreme 
pain,  their  hands  covered  with  chilblains,  and  their  lips  so  swelled 
ai|d  chopt  that  every  motion  in  speaking  brought  blood* 
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<*  There  is  in  all  this  range  of  mooolaim,  is  Iv  as  I  ttave  tni eU 
led/*  says  M.  Bouguer,  who  was  engaged  in  the  same  expedition 
with  the  geutlemen  just  mentioned,  '*  a  certain  boModar;,  bejoml 
which  the  snow  never  melts  |  this  houodary,  in  the  midst  of  tlie 
torrid  soiie»  I  found  to  be  two  thousand  four  haadred  ami  thirtyfour 
fathoms  above  the  level  of  the  South  Sea.  The  snow  indeed  fiiils 
much  lower*  but  then  it  is  liable  to  be  melted  the  very  maw  day ; 
whereas  above  that  it  never  melts,  bat  serves  to  increase 

*'  The  guha'd  whiter  of  s  thomuid  jeais." 

A  most  extraordinary  meteor,  which  the  reader  will  find  noticed 
in  a  subsequent  chapter,  is  visible  almost  every  day  on  the  soniinit 
of  these  mountains,  and  has  been  so  perhaps  almost  firom  the  com- 
nicnceuient  of  the  world. 

Though  the  severity  of  the  air  on  these  deserts  is  so  gici^  that  alt 
animals  cannot  live  upon  them,  yet  they  afford  subsistence  for  sevemt 
varieties  of  deer,  which  feed  on  the  straw  or  rushes  peculiar  to  those 
parts;  and  some  of  tliem  are  to  be  met  with  on  the  highest  moon. 
tains,  where  the  cold  is  intolerable  to  the  human  species.  Among 
the  rushes  are  also  bred  great  numben  of  rabbits,  and  some  foxt&. 

The  only  birds  known  in  these  iuclehient  regions  are  partridges 
which  are  something  different  from  those  of  Europe,  and  nearly  re- 
semble the  quail ;  also  conders  and  hummers* 

From  most  of  these  mountains  flow  rivers,  over  which,  when  too 
deep  to  be  forded^  bridges  are  made  at  the  most  frequented  plactr^. 
Of  these  there  are  two  kinds,  beside  those  of  stone,  which  ara  itr) 
few.  The  most  common  are  of  wood,  and  the  rest  of  bcjucos,  a 
plant  peculiar  to  this  country,  and  used  for  all  the  purposes  of  rope^ 
With  regard  to  the  first,  they  choose  a  place  where  the  river  is 
very  narrow,  and  has  on  each  side  high  rocks.  These  only  coosi»t 
of  four  long  beams  bid  over  the  precipice,  forming  a  path  about  a 
yard  and  a  half  in  breadth,  just  sufficient  for  a  man  to  pass  over  oo 
horseback :  and  custom  has  made  these  so  familiar,  that  the  people 
pass  them  without  any  apprehensions. 

The  bridges  of  bejucos  are  only  used  where  the  breadth  of  tlie 
river  will  not  admit  of  beams  being  laid  across.  In  their  oooslractioo 
several  bejucos  are  twisted  together,  m  order  to  form  a  large  caUe  of 
the  length  required.    Six  of  these  are  drawn  from  one  side  of  the 
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nrtr  to  the  other,  two  of  which  are  considerably  higher  than  the 
rest,  and  senre  for  rails.  Across  the  latter  are  wattled  cross  sticks 
of  bejucM;  aod  the  whole  resembles  a  fishing- net,  or  Indian  ham- 
mock, stretched  from  one  side  of  the  river  to  the  opposite.  As  the 
meshes  of  this  net  are  rtrj  large,  and  the  foot  would  be  in  danger 
of  slipping  through,  they  strew  reeds  at  the  bollom,  which  serve  for 
a  floor.  **The  reader  will  easily  conceive,**  says  M.  Bouguer,  "that 
the  mere  weight  of  this  kind  of  basket  machine,  and  inncb  more  the 
weight  of  a  roan  passing  over,  must  cause  it  to  make  a  prodigious 
bend ;  and  if  it  be  considered  that  I  he  passenger,  when  he  is  in  the 
midst  of  his  course,  especially  if  there  be  much  wind,  is  exposed  to 
wide  swingings  from  side  to  side,  to  pass  such  a  bridge,  which  is 
aomctimes  more  than  ninety  feet  loog«  it  will  be  acknowledged  to 
require  great  intrepidity  of  muut ;  yet  the  Indians  pass  over  such 
bridges  runnings  though  loaded  with  the  baggage  aod  pack.saddles 
of  the  mules,  and  laugh  at  seeing  tlie  Europeans  hesitate  in  ven- 
turing.*'  Most  of  thcae  bridges  are  only  for  men  and  women,  the 
moles  swimming  over  the  rivers ;  for  their  loading  being  taken  off, 
tbey  are  driven  into  the  water  near  half  a  league  above  the  bridge, 
tJmt  they  may  reach  the  opposite  shore  near  it,  they  being  carried 
so  far  by  the  rapidity  of  the  stream. 

Some  rivers,  instead  of  a  bejuco  bridge,  are  passed  by  means  of 
a  tarabiia,  or  single  rope  made  of  bejucos,  or  of  tlmngn  cut  from 
the  bide  of  an  ox,  and  consisting  of  several  thongs,  about  six  or  eight 
inches  in  thickness.  This  rope  is  extended  from  one  side  of  the  river 
to  the  other,  and  made  firm  on  each  bank  to  strong  posts.  On  one 
side  it  is  fiistened  to  a  wheels  that  it  may  be  straightened  or  slackened 
to  the  degree  required.  From  the  tarabita  lianirs  a  kind  of  leathern 
hammock,  capable  of  holding  a  man,  suspended  by  a  clue  at  each 
end.  A  rope  is  also  fastened  and  extended  to  the* sides  of  the  river, 
for  drawing  the  hammock  to  the  side  intended,  which  a  push,  at  its 
first  setting  off,  sends  quickly  to  the  other  side.  This  not  only  serves 
to  carry  over  persons  and  loads,  but  also  the  beasts  themselves, 
where  the  rapidity  of  the  stream,  and  the  prodigious  stones  con« 
tiaually  hurried  along  by  it,  render  it  impracticable  tor  them  to  swim 
across. 

For  transporting  mules,  two  tarabitas  are  necessary,  one  for  each 
aide  of  the  river,  and  the  ropes  are  much  thicker  and  shicker. 
On  this  rope  is  only  one  doe,  which  is  of  wood,  and  by  this  the 

2  r  3 


438  MOUN'TAINS,  HllLS,  VROMOflTOftlES,  &€• 

beast  ii  suspended,  he  being  secured  with  girts  romid  the  bell^ 
and  neck.  When  this  it  performed,  the  cmtore  is  shored  oft* 
and  pre<^ently  landed  on  the  opposite  side.  Those  that  are  accas- 
tomed  to  be  conveyed  over  in  thb  maoner«  never  make  the  least 
moUun>  but  even  come  of  themselves  to  have  the  girts  ^utencd 
round  them  ;  }et  it  is  with  great  dithculty  they  are  at  fiist  broogbt 
to  suffer  this  to  be  done,  and  when  I  hey  find  themselves  suspended* 
they  kick  and  fling  during  their  short  passage. 

The  roads  over  some  of  these  mountains  are  not  the  least  of  those 
extraordinary  particulars  relating  to  them*  In  many  places  they  are 
so  narrow,  that  the  mbles  have  scarcely  room  to  set  their  feet,  and 
in  others  the}  form  a  continued  series  of  precipices.  Beside  which, 
these  roads  are  full  of  holes  near  three«^iiarters  of  a  yard  deep,  in 
which  the  mules  put  their  fofe  and  hind  feet,  so  that  somctiaMS 
they  draw  their  bellies,  and  the  rider's  legs,  along  the  groond.  !»• 
deed,  these  holes  serve  as  steps,  without  which  the  pfecipioes  would 
be  impassable  ;  but  should  the  beast  happen  to  put  his  fool  between 
two  of  these  holes,  or  not  place  it  right,  the  rider  falls,  and,  if  on 
the  side  of  the  precipice,  inevitably  perishes. 

The  manner  of  descending  seems  still  more  daageroos.  Om  one 
side  are  frequently  steep  eroinencestand  on  the  ether  frightful  abysses; 
and  as  the>  generally  follow  the  direction  of  the  mountam,  the  road, 
instead  of  being  on  a  level,  forms  abrupt  precipices  and  declivities. 
The  mules  are  sensible  of  the  caution  requisite  in  these  descents,  for, 
coming  to  the  top  of  an  eminence,  they  stoop,  and  having  placed 
their  fore* feet  close  together,  draw  the  binder  feet  a  little  forward, 
as  if  going  to  lie  down.  Having  in  this  attitude  taken  a  surrey  of 
tlie  road,  they  slide  down  with  the  swiAness  of  a  meteor.  The  rider 
has  nothing  to  do  but  to  keep  himself  fiaist  in  the  saddle,  for  the  least 
motion  b  sufficient  to  disorder  the  equilibrium  of  the  mule,  in  which 
case  they  both  unavoidably  perish.  The  address  of  the  beast  b  ex- 
tremely wonderful;  for  in  thb  rapid  motion,  when  he  seems  to  have 
lost  all  government  of  himself,  he  follows  exactly  the  difierent  wind- 
ings of  the  road,  as  if  he  had  accurately  settled  in  his  mind  the  course 
he  was  to  follow,  and  taken  every  precaution  for  his  safety.  B^t 
the  longest  practice  of  travelling  these  roads  cannot  entirely  free  the 
mules  from  an  apparent  dread  on  their  arriving  on  the  top  of  a  steep 
declivity ;  for  they  not  only  attentively  view  the  road,  but  tremble 
and  snort  at  the  danger.    If  the  rider  inadvertently  endeavov  to 
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i|Nir  them  on.  they  continoe  hnraovcable;  aod  it  is  really  woaderM 
••  coosicter  bow,  aHer  having  overcome  the  lint  emotions  of  theifr 
4€ar»  they  stretch  oot  their  fore-legs,  that  by  preserring  a  proper 
cqoiiibrtora  they  may  not  fall,  yet  make  with  their  bo<ty  that  f^eiitle 
iBclioation  necessary  to  follow  the  several  bindings  of  the  road ;  and 
afterward  their  address  in  stopping  themselves  at  the  end  of  their 
impetnoas  caiver. 

The  height  of  the  most  elevated  point  in  the  Pyrenees  is,  accord^ 
ing  to  M  Cassini,  six  tbousawi  six  hundred  and  tbrty^six  feet.  The 
height  of  the  mountain  Oemmi,  in  the  canton  of  Berne,  is  ten  thotu 
aand  one  hundred  and  ten  feet.  The  height  of  the  Pike  of  reneriici 
nccording  to  the  measurement  of  P.  Treuill^*  is  thirteen  thousand  one 
linndred  and  seventy«eight  feet.  The  height  of  Chinibomxto,  th« 
most  elevated  point  of  the  Andes,  is  twenty  thousand  two  hundred 
mid  eighty  feet,  no  le»  than  seven  thousand  one  hondred  and  two  Mi 
above  the  highest  mountain  in  the  ancient  contuient.  The  line  of 
congelation  on  Chimboraszo,  or  that  part  of  the  mountain  which  ii 
covered  perpetually  with  snow,  is  no  less  than  tWo  thousand  four 
hundred  feet  fr«  im  its  summit  • 

In  the  federal  state  of  Virginia  we  meet  vfidt  a  rock  of  a  very 
singular  character,  and  highly  worthy  of  notice.  It  is  thus  dc. 
•crtfoed  by  Mr*  Jeflfcrson,  the  late  Presideuf,  in  his  "  Notes  on  Vir- 
ginia/* with  a  slight  correction  of  his  measureihenf  s,  for  the  ake  of 
greater  accuracy.  He  calls  it  The  Natural  Bridge,  and  then  as- 
serts as  follows:  '*  The  Natural  Bridge  is  the  most  sublime  of 
Nature's  works.  It  is  on  the  ascent  of  a  hill,  which  seenjs  to  have 
beeu  cloven  through  its  length  by  some  great  convulsion,  its  height 
is  al3  feet»  its  breadth  at  bottom  about  50  feet,  aud  at  top  about 
90  feet ;  the  passage  over  it  b  about  60  feet  wide,  and  the  thickness 
of  the  mass  at  the  summit  of  the  arch  about  40  feet.  A  part  of 
this  thickness  is  constituted  by  a  coat  of  earth,  which  gives  growth  * 
to  many  large  trees.  The  rebidue,  with  the  hill  on  boUi  sides,  is 
solid  rock  of  lime«stone.  The  arch  approaches  the  semi-clliptical 
form^  but  the  larger  axis  of  the  ellipsis,  which  would  be  the  cord 
of  the  arch,  is  many  times  longer  than  its  transverse.  Though  the 
sides  of  this  Bridge  are  provided  iu  some  parts  with  a  parapet  of 
fixed  rocks,  yet  few  men  have  resolution  to  walk  to  them  and  look 
over  into  the  abyss.  You  involuntarily  fail  on  your  hands,  creep 
to  the  parapeti  and  peep  over  it.    Looking  down  from  this  height 
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about  a  mmuta  gare  me  a  violent  bearkacbe.  If  ibe  view  frora  tlte 
top  be  painful  and  iotolerablc,  tbat  from  below  b  daligbtful  in  ui 
oqoal  extreme.  It  is  irapoesible  for  tbe  emotions  arising  from  the 
•nblime  to  be  felt  beyond  wbat  they  are  bcre :  so  beaotifol  an  arch, 
io  elevated,  so  ligbt»  and  springing  as  it  were  up  to  beaveo,  tbe 
lapture  of  tbe  spectator  is  really  indescribable!  Tbis  Bridge  k  m 
the  county  of  Rockbridge,  to  wbich  it  bas  given  name,  and  affwds 
a  public  and  commodious  passage  over  a  valley,  wbich  cannoC  be 
arossed  elsewhere  for  a  considerable  distance."  The  view  we  have 
given  of  this  singular  rock  was  taken  from  the  ^)ot  where  it  is  usu- 
ally and  to  most  advantage  bebeid  by  its  visitors,  but  tbe  pobt  of 
sight  bebg  so  near  an  object  to  elevated,  the  receding  lines  of  tlic 
perspective  so  rapidly  decline,  as  to  give  an  appeaiance  of  llie  ascent 
of  the  Bridge  being  reversed.  It  is  further  to  be  remarked  that  the 
stream,  at  tbe  time  of  the  drawing,  had  been  swoln  by  preceding 
rains  to  a  torrent,  not  always  to  be  seen,  and  that  there  were  tuo  or 
three  trees  on  tbe  peninsula  beneath  the  arch,  which,  as  theyob. 
Itructed  tbe  view  of  the  back  ground,  were  omitted. 

[Prevoi.   Gen.  Hisi.  des  Forages.  Don  Juan  Uiloa. 
^umbol4$.  Jcffpr$Qn.1 

SECTION  TI. 

Mountains  i\f  Great  Britain  and  Ireland. 

The  British  isles  present  many  mountains  of  a  bold  and  loA) 
character,  but  which  nevertheless  appear  diminutive  when  contrasted 
with  several  of  the  different  continents. 

While  Ben- Nevis,  the  highest  mountain  in  Scotland,  is  not  mucli 
jibove  one  quarter  of  tbe  height  of  Mont  Blanc,  tbe  sovereign  of 
the  Alps,  the  English  and  Welsh  summits  aspire  to  heights  still  less 
considerable  |  Snowdon  being  only  35(58  English  feet  abbva  the  sea, 
while  Ben-Nevis  is  4387,  or,  by  other  accounts,  4330.  But  Wham, 
orWharnside,  in  Yorkshire,  was  estimated  at  4050  ♦. 

Even  at  the  present  day,  the  geography  of  some  parts  of  New 
Holland  is  better  understood  than  that  of  some  parts  of  Great 

•  In  the  map  of  the  West  Riding,  in  Cary'i  English  AtUi,  Wliam  is  $«<J  » 
bse  1780  yards,  or  5340  feet:  while  Inglcborough  is  lyfiOyanb,  orsssofcef; 
«  nd  Penntgant  1 740  yards,  or  saso  feet.    This  measurement  is  firom  the  map  of 
'Yorkshire,  by  Jeffries. 
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Britain.  Tbeie  k  not  eves  a  Kparate  map  of  the  EagiUi  riicii^ 
ibougfa  Fiaarc  set  an  cuaiple  of  this  kind,  a  ceotnry  and  a  half 
Mgo :  nor  hat  iheie  been  way  attcspt  to  delineate  the  chains  of 
inottntains  b  England.  The  imperfectioo  of  the  matfiials  nmit 
thetefbie  apologise  for  any  emis  or  defects  in  the  snhssqnent  slight 
sketch.  The  moontnias  of  Clieviot  nay  bt  said  to  fomi  a  legnlar 
ridge,  nuMnng  from  the  sooth.wcst.  where  they  jom  those  of  Gal* 
Joway  to  the  nattfa-eaa.  But  there  is  a  ccntial  Hdge  which  pervades 
Engknd  from  north  to  south,  beginning  at  Geltsdale  foaestt  14  ndcs 
&£.  of  Carlisle*,  and  passingon  the  west  of  Durham  and  Yorkshire, 
where  il  contains  mines  of  coal  and  lead,  bnt  is  split  into  insignificant 
appellstions  of  felU  and  iam$.  Keltoo-fell»  Stannioie,  WidehiU* 
Ml.  Wild  boar-feU,  Bow.fell,  Home-feli,  Bon^iU,  itc.  &e«  arise 
on  the  western  Ihnits  of  Yorkshire.  Cnmberland  and  Wcstmomfaaid 
prasent  many  detached  mountains,  Skiddaw,  Ac*  wliioh  can  hardly 
be  ledueed  to  any  distinct  arrangement:  hot  those  of  Craven,  in 
the  West  Riding  of  Yorkshire*  as  Wham,  or  as  commonly  called 
by  the  eoUutr  j  peoptr,  Whamside,  Ingleborough,  and  Pcnnigant ; 
and  Pcndle  on  the  east  of  Lancaster  i ;  belong  to  the  Central 
Cham,  which  proceeds  sonth,  through  Derbyshire,  still  abounding 
with  minerals  and  natural  curiosities;  bnt  here  it  seems  to  terminate, 
spreading  a  little  into  Clwshire.  Still,  however,  a  central  cham  of 
snaller  elevation^  may  l»e  tmoed,  in  a  zig*ag  line,  to  near  flali^ 
bnry,  with  two  diver^nig  and  irregular  branches  on  the  enst,  one 
towards  Norfolk,  another  uito  Kent,  while  a  third  runs  south-west 
into  ComwalL  To  the  first  belong  the  hills  of  Gogmagog,  in 
Cambridgeshire,  &c.  to  the  second  the  hills  of  Hampshire,  Surrey 
and  Kent.  Malvern  hillis  in  Worcestershire,  deviate  from  the  cen- 
tral ridge,  while  those  of  Cotswold,  in  Gloucestershire,  may  be  re* 
ga'rded  as  a  cdntinuatioo  of  it.  The  hills  of  Meodip,  Mdcn» 
Sedgemoor,  Blackdown,  In  Somenetshlre;  the  Tores  and  WiMs  of 
Dartmoor,  in  Devon;  and  the  bills  and  upland  downs  of  Cornwall* 


•  Tbe  heathy  met  cztends  to  Bcwcastk  and  Nichol  Forest,  bat  is  level* 

Heosn.  427. 

f  Thai  logkborow-hill,  Pendle,  and  Pcnnigpit, 
Should  named  be  the  highest  bctwUt  oor  Tweed  aa,d  Trent* 

Dru^tomU  Pifty'OIHemp  Sotig  sa. 
k  is  resMikabl^  that  X^hvp,  tbe  highest,  it  omitted. 
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extend  tlni  c1i»  to  the  Luid's  End :  ud  after  pissiag  this  Im 
Tockj  province,  it  expires  io  Ihe  Maods  of  Scillj  *• 

Walbs  it «  coantrj  ahindaat  in  mottntaim,  especiallj  the  noitb- 
cm  proviBees ;  hot  their  orology  renaim  iDdeteruiiiiate»  and  it  woaM 
require  the  actual  survey  of  an  experienced  engineer,  to  reduce  then 
to  chains  and  groupes.  To  begin  with  the  north,  Snowdon  com* 
anndt  the  first  attention,  a  mouataui  of  eminent  height  and  lame; 
The  top  is  catted  Y  Widdfa,  or  The  Conspicuous,  fonning  almost  a 
point,  and  presenting  a  view  of  tiie  count j  of  Chester,  the  monntnis 
of  Yorfcshirei  part  of  Scotknd  and  Ireland,  and  the  Isies  of  Man 
and  Angiesejf. 

Mr«  Peonmil  does  not  specify  the  stone  that  composes  it  (probably 
a  granite) ;  hut  he  observes  that  '*  large  coarse  crystals  are  often 
found  in  the  fissures,  and  very  frequently  cubic  pyrili^  the  usual 
attendhnts  on  Alpine  tiacts.**  Mr.  Aikin,  in  his  last  tour,  brought 
specimens  from  ^k  summit,  consisting  of  schistose  petrusilex  auxcd 
with  a  little  steatite  which  supports  atgilhiceous  schistns.  The  pew 
trasilex  is  in  stmta  neariy  vertical :  the  argillaceous  schislns  in  Iwds 
ncariy  hoviaootal.  From  Snowdon,  a  line  of  mountains  extends  by 
the  sea  to  Plenlimmon^  a  boondaiy  of  North  Wales,  whence  iMuc 
the  noble  rivers  Severn  and  Wye.  Of  these  hiils,  Unon  SeA, 
Caer  Idris^  and  Moyle  Vadiau,  are  the  most  menwnble.  The  hills 
on  the  cost  of  North  Wales,  are  far  from  attainuig  aucfa  considetahle 
ekvatien^  and  gradolly  decline  to  the  hills  of  Shropshire,  of  which 
Ae  Wrekin  ii  one  of  the  most  noted  t* 

*  Among  the  tmsllcr  devationt  may  be  named  the  Cbiltern-hUls  (wbentc 
the  vague  olBce  of  Steward  of  the  Chiltem  Handrcdi)  reaching  from  Tring  in 
Hertfordshire,  to  Henlejr  in  Oxfordshire.  In  the  latter  county  are  Netdtfbcd  and 
9lioto?er-billf« 

•f*  fimnaat't  Joamey  to  London,  p.  170. 

I  Mr.  Aikin,  ia  his  Toar  in  Wales,  has  ooosideiably  Ulnsnated  this  snbject* 
He  obmnrcs  (p.  10.),  that  the  Fcrwyn  mountains  occupy  the  cast  side  of  Me- 
rioneth, branching  into  Denbigh  and  Montgomery ;  length  about  sixteen  mile^ 
breadth  from  five  to  ten.  Cader  Idris  is  the  second  in  height  of  the  Welch  moun- 
fliins  (about  8O00  feet)  and  from  it  extends  a  primitive  cham,  running  K.  N.  E. 
in  the  Arrans  and  Arnnigs,  consisting  of  porphyry  and  gianitell.  The  secosMl 
grand  ridge>  that  of  Snowdon,  also  runs  K.  N.  £•  and  consists  of  schistose  horn- 
blende,  micaceous  schistus,  granite,  and  porphyry,  with  some  largeblocks  of 
serpentine ;  this  chain  extends  from  Penmaenmawr,  towards  Tiaethmawr :  and 
after  forming  conic  peaks  at  Intervals,  it  ends  in  the  northern  hom  of  Gsldlgv^ 
bay,  that  b  the  aoothon  promontory  of  Caemarronshiit* 
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A  chain  proceeds  due  south  to  near  Cardiff^  in  South  Wales;  it 
is  of  iar  inferior  heii^ht,  and  a  small  biench  diverges  to  the  weit» 
ccnsiMiog  of  Cwn  C<»(li>,  M>nydd»  Carregg,  Brisle}',  and  Cwm 
Kerrun-hiiis  On  the  east  of  South  Wales,  are  the  hills  of  Hereford- 
shire, the  Black  Mountain,  Cusop  liilU  Uarge&t,  Stokely-hiil,  ^c. 

Wales,  as  we  have  already  observed,  is  singularly  mountainous. 
The  snow  on  many  of  its  mountains  lies  for  nine  or  ten  months  ia 
the  year.     In  Caernarvoushiie  the  soil  is  particularly  stony,  and  that 
county  rises  in  vast  mountains  one  above  another,  whence  they 
have  not  been  improperly  called  the  English  Alps.     Snowden  con- 
stitutes its  highest  hill,  in. the  Welsh  i«:n»uage  Eryri,  whicli  «ig^ilie• 
the  Hill  of  Eagles.    It  is  bo^gy  on  the  top,  aud  has  two  lakes  that 
abound  with  fish,  parlicuiarly  the  chor  »nd  the  gumiard*   The  height 
of  this  momitaiu,  reckoning  from  the  quay  at  Caernarvon  to  the 
highest  peak,  Mr.  Pennant  say^f,  is  eleven  hundred  and  eighty-niae 
yards  aud  one  foot.    Suowdon  was  held  as  sacrt-d  by  the  andeut 
Britons  as  Parnassus  was  by  the  Greeks,  and  Ida.  by  the  Cretans. 
It  is  still  said,  that  wtioever  sleeps  u|>on  Suowdon  will  wake  inspired^ 
as  much  as  if  he  had  taken  a  nap  on  the  hul  of  Apollo.  The  Britons 
in  ver}'  early  times  wor«hipped  mountains  aud  rivers.  Mr.  Pennant 
found  pieces  of  lava  on  this  mountain,  and  on  tlie  summit  groups  of 
coUimnar  stones  of  vast  size,  lyiag  in  all  directions.    The  sheep 
wbkh  feed  on  the  sides  uf  this  mountain  \ield  the  sweetest  mutton 
in  Wales.     Here  are  likewise  many  goats,  which  are  driven  to  a 
considerable  height,  in  the  summer  season,  their  keepers  dwelling 
in   tents,   and  subsisting  on  oatmeal  cakes,  butter,  cheese,  aad 
whey. 

The  most  remarkable  mountain,  next  to  that  of  Snowdou-hill,  it 
Penman  Mawr,  which  hang<^  perpendicularly  over  the  sea  at  so  vast 
a  height,  that  few  spectators  would  be  able  to  look  down  the  dread« 
ful  steep.  On  the  side  next  the  sea,  is  a  road  cut  out  of  the  rock» 
about  six  or  seven  feet  wide,  which  winds  up  a  steep  ascent,  and 
used  to  be  defended  on  oue  side  only  by  a  steep  wall,  in  some  parts 
about  a  yard  high,  in  others  by  only  a  bank,  that  scarce  rose  a  foot 
above  the  road.  The  sea  was  seen  ddshing  its  waves  forty  fathoms  * 
below,  with  the  meuntain  rising  as  much  above  the  traveller's  head. 
This  dangerous  road  was  a  few  years  ago  secured  by  a  wall,  breast* 
high,  to  the  building  of  which  the  city  of  Dublin  largely  contributed^ 
it  being  in  the  high  road  to  Holyhead. 


s 


) 
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Prmnirest.  m  Wales  Vy  Waddli^OB S930 

Inglcl^unMigli  I>o« Sg87 

llelwellyii,  bj  Dould S324 

SkkiJaw  IXk. 3C70 

Cross-i^fl  Do^ S390 

SiidJieUack  I>o^ S04S 

BeiiloiBOBd    3240 

Beai-Nevi A2S0 

BcB-}  Jiowd  higher         ^  Bj  Peaout. 

Liglua-3.gatf  ^^ 

Brnwewish  '  Pcrpetind  mom. 

Skiddaw,  by  tbe  expetioMlt  of  Mr.  Walker,  fton  ^  ^^^ 

tbe  plane  of  tbc  tea,  mt  Wliitdafcn    > 

Cross-fell,  b%  Pennant 3839* 

Bot  great  skill  and  preciaon  are  required  in  aeaflnrii^  Ibc 
bdghti  of  nMHuitains*  A  late  excdleot  malbcmatician,  Mr.  £«af1^ 
of  Lainvtrr,  nieajured  the  faeigbt  of  Ingleboroiigh,  with  select  and 
bigh-priced  iiistnunenti.  and  great  carr.  Here  is  the  resott^  as 
communicated  by  Dr.  Garnet :, 

Height  of  loglebonNigh  above  the  level  of  the  sea,  in  Icet  and 

decimals* 

By  Imroinetrical  adinca«ienient 23/7. 1^ 

By  trigonumetricai 23307 


Difference  only  2,67 

Wham  crnmot  be  above  a  hundred  feet  higher,  while  Pcndle  and 
Pennigent  are  lower.  Tbe  nieasureiuents  by  Donald  are  probably 
near  tbe  troth ;  Crosbfell  being,  in  Dr.  Gamett*s  opioiou,  the  highest 

nntam  in  England. 


A  great  part  of  Scotland  b  mountainous,  paiticularly  tofmid 
the  north  and  nest.  The  principal  mountains  in  this  part  of  Great 
Britain  are  tbe  Grampno^bills,  wbidi  intersect  the  kii^dom  Itom 
north-east  to  south*west,  passing  from  near  Aberdeen  into  Argyle* 
shire;  the  mountains  in  general  are  covered  with  heath,  and  aie 
called  the  Highlands,  but  these  in  sevcml  places  yield  good  pastnre ; 
beti»ern  tbe  higher  grounds  are  many  rich  valleys,  which  prodoct 
com  aotl  cattle.     Indeed,  the  south  parts  of  Scotlaml  are  lar  pee« 
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ferablc  to  the  northern  parts  of  England.  The  grain  mostly  cnl- 
tivated  is  oats,  as  it  will  grow  in  the  mountainous  parts.  In  mil* 
▼ourable  seasons^  when  the  genial  warmth  of  the  summer  sun  has 
been  sparingly  imparted,  mudi  com  in  the  northern  parts  fails  of 
ripining,  and  a  scarcity  of  grain  ensues. 

The  district  of  Roxburgh  comprises  many  mountains,  the  most 
considerable  of  which  is  Cockraw,  whence  run  a  chain  of  hills 
westward,  dividing  Scotland  from  England :  these  are  in  many  places 
impassable;  some  of  them  are  very  high,  but  produce  excellent 
grass,  and  abound  with  limestone  and  freestone. 

The  mountains  of  Bbadalbanb  are  in  the  shire  of  Perth,  and 
those  of  Grainstain  bound  Aberdeenshire  to  the  south,  m  which 
latter  country  are  tlie  Craigs  of  Pbnnarb. 

Ireland  is  not  a  mountainous  country,  yet  there  are  in  diflerent 
parts  of  the  kingdom  some  mountains  which  rise  to  a  considerable 
height.  The  Gau  ltebs  are  a  chain  of  mountains  m  the  county  of 
Tipperary,  which  run  in  the  direction  of  north  and  south,  and  tower 
majestically}  Manobrton,  in  the  county  of  Kerry,  is  said  to  be 
three  thousand  and  sixty  feet  in  perpendicular  height ;  the  moon* 
tains  of  Mourne  and  Ivbaoh»  in  the  county  of  Down,  are  also 
diatioguisbcd  for  their  lofty  summits.  The  base  of  Moume  tenm- 
nates  on  the  sea*shore,  and  in  this  chain  Slive*Donaoh  is  three 
miles  in  gradual  ascent,  and  half  a  mile  in  perpendicular  height. 
These  are  reckoned  among  the  highest  mountaiiis  in  Ireland,  and 
are  useful  land-OMirks  for  sailors.  They  afford  variety  of  plants^  and 
many  springs,  while  a  multitude  of  cattle  graxe  on  them  in  sum- 
mer. In  oms  of  them  are  quarries  of  miU«ttone»  aod  in  another  are 
lound  rock-crystals.  They  are  also  frequented  by  the  in&rm  and 
debilitated  in  consequence  ci  the  invigorating  power  of  their  atmo* 
sphere,  chiefly  during  the  months  of  May  and  June.  The  aervoas 
and  scorbutic  are  said  to  find  equal  relief  on  tliese  salubrious  emi» 
oences;  the  latter,  perhaps,  chiefly  from  the  medicinal  plants  which 
abound  here,  and  the  excellent  whey  produced  by  the  goats»  that 
•qually  embellish  and  enliven  the  general  prospect. 

According  to  Mr.  Young,  Mount  Mangerton,  on  the  soutluwest 
of  miamey,  is  895  yards  or  2905  feet  above  the  level  of  the  sea. 
There  are  other  Irish  monntams/ however,  that  are  still  higher* 
The  following  we  oAer  as  a  useful  table,  in  which  the  estimate  of 
tba  duea  first  is  from  a  geometrical  measurement  of  Colonel  Her* 
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beii,  and  tbe  three  last  ftom  a  barooMterical  measoremeBt  of  Mr. 

Kirwan. 

Slkb-lkwsfdy  CO.  Down     .    .    •    tsot  feet 
KmgeitOQj  CO.  Kcny    ■    •    •    •    s>ii  feet  above  the  tea 

Ditto 899  feet  above  tbe  Uke  of  KJUarmy 

M'GiUiCQdd/s  Recks      ....    9800  feet 
Cioagb  Patrick,  co.  Mmjo    .     .    .    9000  feet 

Napkin,  oo.  Majo 90S4  feet. 

[Pennant*  Heusman.  Aikin^ 

SECTION  Y1I. 

SXTEAOBDINAET  OR  FICTURBSQUR  PRECIMCIS  ANO 

PROMONTORIES. 

Besieig  Gaui,  in  the  Territory  of  Myiore. 

Wb  have  already  obsenred  that  the  Indiao  A|>peimiiies,  which 
stretch  along  the  Western  or  Malabar  coasts  id  the  Penuisulay  and 
the  precipitous  path.ways  which  they  occasionally  disclose,  are  called 
Gauts*.  Of  these  abrupt  and  perpendicular  precipices,  Besselj 
Gaut  b  one  of  the  most  romantic ;  and  we  have  rather  chosen  to 
give  it  a  particular  place  here  than  to  describe  it  in  the  general  Ac- 
count of  the  Mountains  of  Asia.  We  shall  take  our  descriptioa 
from  Lord  Valentia. 

**  As  we  advanced,  the  scenery  became  more  wild,  and  the  road 
so  uneven,  that  though  the  bearers  were  excellent,  they  were  frs* 
quently  obliged  to  rest  themselves,  for  we  were  now  entering  the  de» 
files  of  the  cham  of  mountains,  that  separates  the  tableland  of  My* 
sore  from  the  low  country  of  Canara  and  Malabar,  It  was  two 
o*clock  in  the  morning  when  we  reached  Pumeah  Chuttoor,  a  dis« 
tance  of  twenty  miles*  This  place  is  at  the  sonmiitof  theBesMly 
Gaut,  the  most  sourthem  of  the  whole. 

'*  Msrch  J^^kX  three  in  the  morning  I  began  to  descend  this  cele* 
brated  Gkiut.  The  road  has  l>een  formed  witli  great  labour  oat  of 
R  bed  of  loose  rock,  over  which  the  torrents  in  winter  had  itm  with 
such  force  as  to  wash  away  all  the  softer  parts,  and  in  several  plaees 
to  leave  single  rocks,  of  four  or  five  feet  diameter,  standjng  inlhe 
centre  of  the  road,  not  above  two  feet  asunder.  To  get  the  palaifr 
quin  over  these  was  a  tedious  and  difficult  business ;  however  it 
escaped  uninjured.    The  boys  were  obliged  to  use  sticks  with  iroR 

•  See  Section  Iv.  oTths  pccMot  Ch«pic^. 
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spikes  •!  the  todg  to  prevent  tliemaelTet  from  being  thrmm  forwtnl 
by  the  weight  of  the  palanquin,  though  I  walked  the  whole  way^ 
Dot  only  to  relieve  tliein,  but  to  admire  tlie  sublimity  of  the  scene. 
We  had  entered  a  forest  of  the  largest  trees  of  the  East,  several  of 
whirfa  were  one  hundred  feet  in  the  stem  before  a  stn^^e  branch 
extended  s  yet  the  descent  was  so  steep,  that  I  was  frequently  on  a 
level  with  their  tops  at  so  small  a  distance,  as  to  be  able  I0  di^tia. 
gutah  them  by  the  gleam  of  the  nomerons  torehes  which  accom. 
panied  me^  but  which  were  insufficient  to  enlighten  the  impenetra- 
ble canopy  of  folbge  that  for  miles  concealed  the  face  of  heaveo, 
or  the  deep  gloom  of  the  abyss  into  which  we  seemed  to  be  6e** 
ccnding*    In  the  day  time  the  scene  could  not  have  been  half  so 
awful  or  magnificent.     Pumeah  had  continued  his  attentions  to  us, 
by  an  endeavour  to  repair  the  worst  part  of  the  road  ;  bad  nothing 
been  done,  I  know  not  how  we  should  have  everpas&ed  ii.  Geneiat 
Wellesley  made  the  road  perfectly  good  ;  but  the  descent  wms  so 
Sleep,  aud  the  torrents  so  violent,  that  one  raiuy  season  reducecf 
it  to  the  state  in  which  I  found  it.     Our  descent  was  impeded  by 
meeting  with  numerous  droves  of  oxen  which  were  ascenditit;  the 
Gaut  loaded  with  salt,  having  carried  down  grain  to  Mangalore.^- 
Towards  day  I  came  to  a  turn  in  the  roail.  where  an  openmg 
ihowed  me  the  lofty  mountain  1  had  been  descending,  covered  whh 
forests  to  nearly  its  summit.    We  had  passed  several  rivulets  ;  here 
they  had  joined  and  formed  a  small  stream.    On  Mr.  Salt's  joining 
me  at  Mangalore,  who  for  want  of  bearers  had  been  obliged  to 
keep  one  stage  in  the  rear,  I  was  happy  to  find  that  this  «cene  had 
so  struck  him  from  its  magnificence,  that  be  hail  taken  a  drawing 
of  if. 

**  I  was  now  able  to  perceive  the  rich  vegetation  around  me,  ami 
which  immediately  struck  me  with  surprise,  from  its  resemblance 
to  that  of  Ceylon.  Tlie  brandies  of  the  loftiest  trees  were  corered 
by  the '  parasitical  tribe ;  the  Cpidendrons  and  Filices  were  various 
and  beautiful ;  but  the  most  conspicuous  was  the  Dracontium  per- 
tusoifi,  which  perfectly  covered  the  gigantic  «tcm  of  the  Ficiu  ben- 
galensis  with  its  leaves.  The  Laurus  cassia  was  amongst  the  under, 
wood;  and  the  side  of  the  road  was  beautified  by  several  species  of 
Jostieia,  I  frequently  stopped  to  wander  a  little  from  tiie  road  to 
Qolleet  seeds^  in  which  I  was  very  successful.  I  passed  a  small  vil- 
lage in  the  centre  of  this  unmense  forest,  where  the  inhabitants  were 
threshmg  their  grain  m  a  truly  patriardial  manner  1  on  a  floor  of 
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hard  earth  the  grata  was  trodden  by  oxen,  whicb^  according  to  the 
M oaakal  hiw^  were  left  unmuzzled. 

[Lord  ValentuCs  Travels J\ 

3*  Pusioge  of  Tarantay  in  Arabitk  Felix* 

The  whole  of  this  mountain  was  thickly  set  with  kolquall, 
which  grows  nearly  to  the  height  of  forty  &et ;  towanis  the  top 
the  berry  beanng  cedar  of  Bruce,  (called  by  our  guide  Cereder) 
began  to  make  its  appearance^  and  became  more  abundant  in  pro* 
portion  as  we  ascended ;  the  summit  of  the  mountain  being  covered 
with  a  thick  copse  of  this  tree.  In  the  most  rugged  path  of  the  road 
we  dismounted,  to  ease  our  mules,  and  walked  for  about  half  a 
mile ;  we  then  reniounted^  and  gained  the  top  without  any  further 
diflkulty.  As  soou  as  we  arrived  we  found,  on  looking  at  our 
watches,  that  it  was  only  half  past  two ;  so«  notHithslauding  all  our 
delays,  we  had  bet  u  occupied  only  three  hours  in  overcoming  the 
exaggerated  perils  and  toils  of  the  pa  -sa^e  of  Tininta*  We  now  di« 
rected  our  course  into  u  beautiful  little  green  valley  shaded  by  ce- 
dars^ aud  adorned  b>  a  pool  of  %%ater;  the  sight  of,wliich  was  par* 
ticularly  grateful  to  us,  as  we  had  been  repeatedly  told  that  there 
was  none  on  the  top;  near  it  was  grazing  a  large  herd  of  cattie^^ 
Wandering  about  the  valley  we  discovered  a  great  profusion  ofmusb* 
roomsj  of  which,  notwithstanding  they  were  considered  by  the  na« 
lives  as  poisonous,  we  collected  a  lar^^e  quantity  ;  part  we  stewed 
for  imoMdiate  use,  and  the  leraaiuder  we  bottled,  and  found  them 
botli  wholesome  and  highly  grateful^  in  tlie  total  want  of  vegetables 
which  we  afterwards  experienced*  Soon  afterwaitlsy  Captain  Rud« 
land  shot  an  owl  of  a  very  large  si^ecies,  and  Mr.  Carter  and  myself 
collected  a  number  of  flowers,  several  of  which  had  bulbous  roots; 
among  the  shrubs  were  the  sweet-briar,  and  several  others  highfy 
aromatic  We  were  soon  overtaken  by  the  men  and  boys  who  had 
charge  of  our  baggage:  one  of  oor  heaviest  boxes,  containing  am« 
munition  and  dollars,  of  considerable  weight,  was,  to  out  surprize, 
broDgbt  op  by  a  boy  about  thirteen  years  of  age ;  and  one  of  the 
walls  of  our  large  tent,  together  with  the  two  poles,  were  conveyed 
by  one  man  from  the  bottom  to  the  top  of  the  pass  in  about  four 
boors.  It  b  not  easy  to  rtooncile  these  facts  with  Brute's  repre- 
sentation of  the  extraordinary  diifieulties  with  which  he  had  to  con. 
tend  during  two  days  in  going  over  the  same  distance,  unless  the  re* 
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establishment  of  peace  between  the  Nayib»  and  the  tribe  of  Haawta^ 
hid  been  attended  by  a  surprising  improvement  of  tbe  road,  whidi 
is  Bot  probable,  as  by  Brace's  own  account  the  trader  if  we  any 
judge  by  the  number  of  slaves^  was  then  fully  equal  to  what  it  is  at 
present.  Besides,  we  did  not  meet  with  a  single  hyseoa  or  troglo. 
dytioil  cave;  and  luckily  "  had  not  our  hands  and  knees  cot  by  fre- 
quent falls,  or  our  faces  torn  by  thorny  bushes  ;**  which  last,  indeed, 
appears  scarcely  possible  in  so  open  and  frequented  a  path.  Tbe 
only  part  of  our  baggage  that  did  not  reach  us  till  late  at  flight,  w&s 
the  fly  of  the  tent,  and  my  bed»  which  were  carried  on  the  back  of 
an  ox ;  in  consequence  of  which,  the  evening  being  very  cold,  we 
arranged  our  baggage  in  a  half  circle,  made  a  good  fire  in  the  ccDtrp, 
and  slept  on  the  walls  of  the  tent,  having  previously  regaled  our- 
selves with  salt  fish,  rice,  and  stewed  mnshrooms. 
"^  **  Jbly  27. — ^A  shower  fell  in  the  course  of  the  night,  and  when 
we  awoke,  the  sky  was  so  lowering,  that,  though  our  guide  dc. 
dared  it  was  only  the  common  morning  mist,  we  thought  it  pradent 
to  pitch  our  tent,  under  which  we  obtained  shelter  from  a  smart 
shower  of  rain  which  fell  soon  after.  The  tops  of  Taranta,  sur- 
rounding the  little  valley  in  which  we  slept,  had  hitherto  been  ob- 
scured by  fleeting  clouds  ;  at  seven  they  began  to  clear  away,  upon 
which  we  dispatched  the  baggage  forward,  and  about  eight  o'clock 
set  out  ourselves.  We  had  not  however  ascended  the  first  liskis 
ground  before  heavy  rain  came  on,  and  continued,  with  very  short 
Intermission,  during  the  whole  of  the  day.  Tlience  the  descent  be- 
came very  rapid,  and  the  road  lay  through  gullies,  down  which  the 
waters  were  beginning  to  run  with  great  force ;  but  none  of  these 
obstacles  seemed  to  delay  our  mules  :  they  descended  ahnost  like 
goats  from  rock  to  rock,  and  not  one  of  the  whole  number  made  a 
single  false  step  in  the  course  of  the  day.  Notwithstanding  our 
cloth-coats  and  camolines,  we  were  all  wet  to  the  skin,  and,  on  ac- 
count of  the  difliculiies  of  the  road,  were  not  able  long  to  keep  to- 
gether ;  so  that,  while  Captain  Rodhnd  and  myself  were  proceeding 
on  the  direct  road,  Mr.  Carter  and  Pearce  were  wandering  wbere- 
ever  the  mules  chose  to  carry  them,  and,  as  it  afterwards  appeared, 
they  had  actually  arrived  within  half  a  mile  of  Dixan,  when  they 
ttimed,  and  made  a  circuit  of  about  five  miles. 

[Lord  Faleniias  TVoc^/I.X 
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GmiiUTf  ike  Capiial  of  JgowmOt  in  Abjaimia, 

^  ALMorr  the  whole  of  this  part  of  the  country  consists  of  rochy 
Ulli  and  cultivated  valleys,  through  which  our  road  wound  in  a  ge. 
neiml  directioa  from  south-east  to  south-west.    About  six  miles 
frooi  Cafaiut,  we  passed  Gullimuckick  and  Ecsobhah  oo  our  right 
band  We  had  scarcely  gone  two  miles  farther,  when  we  were  over* 
taken  by  theyoiing  warrior  Aggoos»  attended  by  two  of  his  fighting 
men  on  horseback.    He  stopped  to  speak  to  Hadjee  Hamed ;  but 
bia  impatient  spirit  could  not  brook  travelling  at  the  slow  rate  we 
were  going :  accordingly^  in  a*  few  minutes,  he  galloped  away,  and 
we  soon  lost  sight  of  him  behind  the  bills  in  our  front.  A  messenger 
oo  horseback  sooir  after  met  us  to  gain  intelligence  of  our  approach* 
an^  with  him  our  friend  Negada  Moosa  rode  forward  to  get  all  things 
in  icadhwas  for  onr  reception.    The  country  was  very  rich  m  pastu* 
lage,  and  we  saw  vast  herds  of  cattle  feeding  in  tlie  difierentvalleys» 
also  a  few  hones»  of  a  small  breed,  but  which  were  however  capable 
of  much  work.    We  alarmed  two  jackalls  oo  the  plain  grubbing  up 
roots,  but  they  fled  so  swiAly  up  the  hills  that  Captain  Rudlaod 
could  not  approach  within  gunshot  of  them.    About  three  o'clock 
we  arrived  at  Geoitur,  the  capital  of  the  district  of  Agowma,    It  is 
a  village,  coosbliog  chiefly  of  conical  huts^  overlooked  by  a  high 
lock,  steep  on  every  side,  and  on  the  top  of  which  is  an  area  about 
one  hundred  feet  in  diameter,  occupied  partially  by  a  citadeL    Hera 
we  were  met  by  Subaga<lis,  the  elder  of  the  four  sons  of  Shum  Woldo. 
He  uncovered  himself  with  great  humility  on  approaching,  and  sa« 
luted  us  by  kissing  our  bands :  be  then  led  us  into  his  state  room, 
which  was  not  unlike  a  hall  in  some  of  our  old  English  mansions,  being 
lofty,  and  supported  by  round  posts  io  the  centre.  Hera  he  treated 
ua  with  an  excellent  fowNcurry,  wheaten  loaves  cooked  m  steam« 
and  plenty  of  maise ;  he  al&o  presented  me  with  three  bullucks,  four 
pots  and  two  skins  of  honey;  as  he  expressed  it,  by  the  Ras's  order* 
All  this  time  his  brother  Aggoos  had  been  standing  behind  him, 
not  bemg  allowed,  at  it  should  seem,  to  sit  in  bis  presence.    We 
spent  this  day  very  pleasantly,  being  treated  with  great  hospitality 
l^  the  master  of  the  mansion,  who  was  in  his  manners  by  far  the 
most  polished  Abyssmian  we  had  yet  seen.    He  had  a  miki  ex« 
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pression  in  his  countenance^  Iris  featvres  were  regolar,  his  hair  was 
short  and  curly,  but  not  woolly,  and  bis  limfasy  thou^small*  were 
well-formed.    The  thermometer  was  66*. 

[Lord  Valentidi  Trmoeb.'l 

3.  Promontory  of  Parthenium^  in  the  Crmea, 

Fkom  the  little  hai^onr  lying  between  the  cities  of  Oienonesus 
and  Eupatoriami  an  artificial  canal,  winding  round  towards  the 
walls  of  the  former,  and  hewn  in  the  rock,  yet  remains  very  entire. 
It  was  calculated  to  admit  small  vessels  within  the  suburbs  of  the 
city.  Towards  the  extremity  it  is  now  diy,  although  the  fishing- 
boats  of  the  inhabitants  still  enter  its  mouth.  *'  In  this  citv/'  savs 
Strabo*,  is  the  temple  of  a  virgin,  a  certain  dsemon,  from  whom 
also  the  promontory  is  named,  an  hundred  stadia  fiirtheron,  and 
called  Partheiiium ;  having  the  fane  of  the  demon,  and  ber  image. 
Between  the  city  and  the  promontory  are  three  ports.**  Tiking 
therefore  this  clue,  and  following  the  coast,  the  three  harbours 
mentioned  by  Strabo  will  be  found  to  occur  very  regulariy ;  but  it  is 
not  so  easy  to  determine  the  particular  promontory  on  which  the 
•brine  and  statue  of  the  daemon  virgin  was  said  to  stand.  As  the 
coast  inclines  towards  the  South,  a  very  remaikable  black  rock  ad- 
vances from  the  cliflT  into  the  sea,  towards  the  West,  perforated  by 
a  lofty  natural  arch,  through  which  boats  may  pass.  The  singular 
appearance  of  such  a  scene  might  famish  a  basis  for  superstition ; 
and  above  this  rock  were  the  remains  of  a  building  of  an  oblong  fbm, 
constructed  witli  very  considerable  masses  of  stone  placed  together 
without  cement.  Near,  were  also  other  ruins.  Farther  on  is  a  pro- 
montory still  more  striking,  to  which  Formaleonif  gives  the  name  of 
*'  The  Promontory  of  Partbenium  ;**  terminated  by  a  perpendicular 
precipice  of  very  great  height.  Then  follows  the  bay  in  which  stands 
the  Monastery  of  St.  George,  in  a  picturesque  aud  singular  situation, 
ao  placed  amopg  sloping  rocks  as  to  seem  inaccessible.  The  lew 
monks  who  reside  there  have  formed  their  little  gardens  upon  ter« 
races  one  above  another.  If  there  be  any  thing  which  can  streogtben 
Formaleoni's  opinion,  it  is  the  circumstance  of  the  foundation  of  a 
monastery  and  chapel  so  near  the  spot.    The  early  Christians,  on 


*  Stimb.  Geog.  lib.  vii.  p.  446.  ed.  Qxim. 

f  Hist.  Philot.  €t  Polit  dtt  Comn\,  ^.  dans  la  Mer  Noifc.  Yen.  tvo.  i7Sa« 
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the  destruction  of  Pagan  edifices^  almost  always  erected  new  baild- 
Ingt^  sacred  to  their  own  religion^  upon  the  spot,  md  often  with 
the  oMterialSy  of  the  old*  The  monks  of  the  monastery,  m  the 
ffovnd  behmd  their  chapel,  had  recently  fonnd  a  small  stone  co* 
lumn,  the  shaft  of  which  was  seven  feet  eight  inches  and  a  half  in 
length,  «nd  thirteen  inches  in  diameter.  This  column,  together 
with  a  few  hroken  slabs  of  marble,  and  other  antiquities  discovered 
there,  seem  to  proipe,  supposing  Formaleoni's  position  of  Partfaenio^ 
to  be  conect,  that  in  this  situation  stood  the  o/c/ Chersonesus.  which 
Straboi  after  speaking  of  the  neiD.  describes  as  in  mins.  and  as  oc- 
carring  after  the  promontory  \  That  there  is  some  reason,  how. 
e!ver.  to  dissent  from  the  opinion  maintained  by  Formaleoni.  will 
appear  in  the  sequel ;  as  there  is  a  promontory  between  the  monas- 
tery  of  St  George  and  the  harbour  of  Balaclava,  which,  independent 
of  the  tradition  coucemhig  it.  is  perhaps  more  suited  to  the  account 
Stnbo  has  given  of  the  fane  of  the  demon  virgin,  as  well  as  to  the 
tcrribie  nature  of  her  rites  f. 

[darkens  TraveU.] 

4.  Harbour  of  Balacla»a^  near  ParlhefAim. 

Aftbkwaros  we  set  out  again,  by  the  common  road,  to  Bala* 
clava.  with  a  view  to  examine  that  place,  and  then  to  traverse  the 

'*  Inter  urbcm  et  promontoriam  portui  tont  titi  ;  aequitur  vccusta  Cbeno- 
aeios,  diruta."    [Strab.  lib.  vii.  p.  440.  ed  Ozod.] 

f  ''  On  that  inhofpitable  shore."  ttj%  Gibbon,  tpetkin^  of  the  Taurica  Cheiw 
•oQcns.  **  Eofipidct,  embeltithing  with  exqouite  ait  the  calei  Of  utiquitj.  haa 
placed  the  accne  of  one  ot  hU  mott  afliwting  tragedies.  [Iphigeo.  in  T^r.]  The 
bloody  sacrifices  of  Diana,  the  arrival  of  Orestes  and  Pyladcs.  and  the  triumph  of 
virtue  and  religion  over  savage  fierceness,  serve  to  represent  an  historical  truth* 
tliat  the  Tsuri,  the  original  inhabitants  of  the  peninsula,  wf  re  in  some  degree  re> 
claimed  fitom  their  brutal  manners,  by  a  gradual  intercoune  with  the  Grecian 
colonies,  which  settled  along  the  maritime  coast*"  This  aeems  to  concede  more 
to  allegory,  than  is  consisunt  with  the  antient  history  of  the  Greek  Drama ;  i^ 
which  so  much  attention  was  paid  to  the  strict  tepor  either  of  record  or  tradition. 
It  is  uncertain  to  which  of  the  heathen  Goddesses  the  d«mon  virgin  of  Strabo 
nay  be  reficrred.  The  Editor  of  the  Oxford  Strabo  (p.  440,  in  Not.)  suspects  that 
she  was  of  Scythian  origin.  Her  irosge  was  believed  to  have  fallen  from  hnven. 
Orestes  carried  it  into  Greece ;  but  the  base  of  the  statue,  according  to  Ovid,  re« 
maincd.  In  the  language  of  the  Tauri.  her  earliest  votaries,  she  was  called  Ors- 
loche.    Ovid  calls  her  Orestea  Dea.    [Epist.  i.  Ex  Pont.  lib.  i.] 
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Mbole  coa:»t  a<i  far  as  Alusta ;  wkich  journey  would  comprehend  not 
ooly  the  finest  scenery  of  tbe  Crimea,  bat  also  would  coiaplcle  our 
nrvey  of  its  southero  coast  So  much  has  been  said  by  traveUen 
of  the  famous  valley  of  Baidar«  that  the  vak  of  Balaclava,  which  is 
hardly  surpassed  b}  any  prospect  iu  the  Crimea,  has  hitherto  escaped 
notice.  Yet  the  wild  gigantic  landscape,  which  towards  its  soutbem 
extremity  surrounds  the  town ;  its  mountains ;  its  ruina»  and  its  har- 
bour—the  hou<es  covered  by  vines  and  flowers,  and  overshadowed 
by  the  thick  foliage  of  mulberry  and  walnut-trees;  make  it  alto- 
gether enclianting.  The  ruins  at  Baiadata  point  out  the  IIAAA- 
KIOK  of  Strabo ;  uheuce  some  believe  it  derived  its  present  name. 

Otiiersi  and  perhaps  with  more  reason,  suppose  the  name  to  have 
had  a  Genoese  origin ;  and  derive  it  from  Bella  Clava.  tbe  beautifal 
port.  Its  harbour  is  certainly  the  ZTMBOAaN  AIMIlN,  Pmrivi 
Sj^bolorumf  the  characteristic  entrance  to  which  Slnibo  ao  accu- 
rately describes  *•  Nothing  can  equal  the  fidelity  with  whicb  be  has 
laid  down  the  coasts  of  the  Crimea ;  a  circuniatance  which  may  per- 
haps be  attributed  to  the  place  of  his  nativity.  Amaua,  whose  si. 
tuation  enabled  him  to  acquire  famOiar  knowledge  of  the  shores  of 
tite  Eukine.  In  his  account  of  tbe  Archipelago  and  Mediterrmuean. 
although  always  an  accurate  writer,  he  by  no  means  evinces  the 
same  degree  of  precision.  According  to  him»  the  port  of  Baladava, 
together  with  the  Clenus.  or  harbour  of  Inkerman.  constituted  by 
their  approach  an  isthmus  of  forty  stadia,  or  five  miles ;  which,  with 
a  wall,  fenced  in  the  minor  penuisula,  having  within  it  the  dty  of 
Chersonesus  f*  The  wall  we  found  aAerwards  with  Professor  Pallas, 
nnd  its  extent  agreed  very  well  with  Strabo's  account. 

Tlie  port  of  Balaclava  is  certainly  one  of  the  most  remarkable  in 
the  Crimea.  From  the  town  it  ap|)ears  like  one  of  the  smallest  of 
our  northern  lakes,  land-locked  by  high  precipitous  mountains. 
Though  its  entrance  is  so  narrow  that  ships  can  hardly  find  apaasage^ 
yet  it  affords  excellent  anchorage  and  security  in  all  weather  from 
the  dreadful  storms  of  the  Black  sea.  Ships  of  war.  of  any  buideo. 
may  find  suflicient  depth  of  water,  and  a  safe  asylum  there.  The 
heights  around  it  are  the  first  objects  descried  by  vessels  io  sailing 

•  K«l  fMarmirhf  Aipw  mrar  n^uc.  £t  post  luuic  porciisangusto  intioim.  [Smb. 
lib.  p.  446,  cd.  Oxon.] 
f  &rab*  lib.  vti.  p.  44fl.  cd.  Ozoa. 


IMUNTAINS,  BILLS,  PROMONTOBIES,  &C.         455 

ftoM  CoMliBtiBople>  Bat  if  any  ill-fktcd  mariner,  dimnliy  tem- 
pests, sought  a  sbeiter  ia  the  port  of  Babdava,  durinf  the  reign  of 
Paul,  he  was  qKcdilj  drifcn  oat  again,  or  sunk,  hj  an  enemj  as 
inhospitahle  as  the  wind  or  the  waves.  The  mbabitants  had  small 
pieoes  of  aitilleiy  stationed  on  the  heights,  with  the  BMMt  positave 
ordersy  firom  that  insane  tyrant,  to  fire  at  anj  vessel  who  should  pre- 
suBM  to  take  refuge  there.  The  town  is  at  present  coloniied  bj 
Greeks  from  the  Morea:  a  set  <if dating pintes,  to  whom  the  place 
was  asrigned  bj  the  late  Empress,  for  the  aervices  they  rendered 
in  her  last  war  with  the  Tuifcs.  We  Ibnnd  the  inhabitanU  of  Misilta, 
Corinth,  of  the  Isles  of  Cephahwia,  Zante,  Ac,  living  without  any 
intermtxtnre  of  Tntais  or  Russians,  aecording  to  the  manners  and 
custnmsof  their  own  country.  We  were  treated  by  them,  as  I  had 
reason  to  thiuk  we  shodd  he,  with«very  degree  of  politeness  and 
hoipitality.  The  paroiisms  of  the  fever  I  had  caught  in  the  bad  air 
of  Ittkerman,  periaps  increased  by  constant  fatigue  of  miud  and 
body,  might  have  induced  many  a  wotAy  landlord  to  have  denied 
me  admission  to  his  bouse,  through  fear  of  commiuiicsling  tiie  plague 
to  his  family;  but  the  bnve  Spartan  Feodosia*,  uiih  whom  we 
lodged  at  Balaclava,  not  only  received  me,  but  attended  me  with 
all  the  solicitude  of  a  Samaritan.  We  arrived  by  moonlight :  his 
house  was  beautifully  situated  upon  a  rock  near  the  harbour.  The 
variety  of  different  nations  which  are  found  In  the  Crimea,  each 
living  as  if  in  a  country  of  its  own,  practising  its  peculiar  customs, 
and  preserving  its  religions  rites,  is  one  of  tlue  circumstances  which 
renders  the  |>eninMila  interesting  to  a  stranger.  At  fiaktcheserai, 
Tartars  and  Turks ;  upon  the  rocks  above  them,  a  colony  of  Karaite 
Jews;  at  Balaclava,  a  horde  of  Greeks;  an  army  of  Russians  at 
Akmetcfaet;  in  other  towns,  Anatolians  and  Armeniaos;  in  the 
sieppes,  Nagays,  Gipsies,  and  Calmucks;  so  that  in  a  very  small 
district  of  territory,  as  in  a  menagerie,  very  opposite  specimens  of 
liviug  curiosities  are  singularly  contrasted.  Nor  is  it  only  with  a  view 
to  its  natural  history  that  the  traveller  fio«^s  ample  source  of  iustnic- 
tioo ;  his  attention  is  continually  diverted  from  such  coosidenitioos 
by  the  antiquities  of  the  country.  At  Balaclava  they  offered  for 
sale  several  Greek  coins  of  uncommon  beauty  and  rarity ;  the  most 

«  Aoorraptiiiodeorproooaiiciii^Tbeodosm;asTlModofeitoftenproiiouncc4 
EeodofC  ;  and  Tlieodone,  Keodoric ;  Fcdcrick,  aad  Frederick  j  thus  we  l»f« 
sbe  riosalar  denial  of  Frederic  from  Tlieodoft. 

eo4 
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remarkable  were  of  silver.    I  shall  oa^  racDtion  tfaose  at  the  faot 
of  ihe  page,  which,  if  uot  uniqae,  are  the  least  knowa*. 

On  the  heights  above  the  mouth  of  the  |iort,  ai«  die  niuM  of  a 
niagnificeDt  fortress,  built  by  the  Genoese  wfaeu  they  pniaciicd  tfaii 
liarbour.  The  arms  of  Genoa  are  upon  the  walls.  The  inoiiiitan 
on  the  uorth*e8st  side  is  covered  by  its  mouldering  toweia^  and  the 
rock  itself  has  been  excavated  so  a5  to  exhibit  stately  magasiaesaDd 
chambers,  the  sides  of  which  were  lined  with  coloured  stnooa.  It  is 
surprizing  the  inhabitants  of  Balaclava  do  not  use  these  caves ;  fior 
they  are  very  habitablcj  and  the  stucco  is  still  in  the.  highest 
servation.  We  entered  one»  which  was  a  spacious  oblong  cl 
Ihied  throughout  with  stucco,  and  somewhat  resembliog  the 
Piscina  mirabile,  near  the  supposed  villa  of  LuGuUast  At  fiaia^ 
Italy.  We  could  form  no  conjecture  for  what  purpose  thb 
was  intended,  except  as  a  granary  or  store-room ;  it  bore  no 
of  any  aqueous  deposit  upon  its  sides,  and  was  at  the  same  tioie  dij 
and  in  perfect  preservatiou  $  therefore  it  could  not  have  served  so  a 
reservoir  for  vcater.  The  monutajns,  which  surround  the  port,  are 
of  red  ami  white  marble,  full  of  cracks  aud  fissures;  but  calculated 
for  ample  qui^rries,  if  worked  beyoud  the  surface.  The  shore  is  ia 
some  parts  covered  by  a  fine  glittering  sand,  the  particles  of  which 
consist  wholly  of  gold-coloured  mica,  in  a  state  of  extreme  divisioa; 
Diakiug  the  most  beautiful  writing  band  that  can  be  used ;  and,  as  it 
may  be  obtained  in  any  quantity,  would  answer  very  well  as  aa  ar- 
ticle of  commerce*  There  has  been  uothiug  of  the  kind  yet  sold  bj 
stationers  which  can  be  compared  with  the  sstud  of  Balachiva;  for, 
when  scattered  over  fresh  writuig,  it  produces  an  effect  as  if  tiK 

*  They  were  ts  follow :  A  siWer  medal  of  Hcnclea,  Praripui  tfiteris,  lo 

use  the  express  words  of  rliny  concerning  the  city  to  which  it  t>eloiigcd*    Hcn- 

clea  was,  according  to  that  author,  the  name  of  the  Cheraooeaian  city ;  and 

this  medal  exhibits  uo  one  side  a  bearded  head  of  Hercules,  covered  by  chc  Uca's 

sVin,  and  on  the  other,  within  an  indented  square,  the  word  HPAKAElA,  with  the 

letters  ^am.    A  second  of  Phocis,  of  similar  size  and  workmanship,  havioj;  <m 

one  side  a  bull's  ta  e,  and  for  reverse  the  head  of  Apollo^  with  the  Ictcen  ooa. 

A  third  in  silver,  and  of  the  same  size,  I  believe*  of  Elis.    It  has  on  one  sUe 

an  cagle*s  head,  and  for  reverse  a  thunderbolt.    The  fouitb  it  of  still  smaUcraise, 

and  of  the  same  meul  ;  to  me  unknown.    It  has  on  one  tide  a  scorpion,  and  on 

the  other,  within  an  indented  square,  a  dolphin.    The  fifth,  and  last 

I  shall   notice  here,  was  a  bronze  medal  ot  Rhsmctalcea,  king  of 

having  in  front  the  regalia  sent  from  Rome  for  l.is  •  oronatioo,  with  the 

BA2.IAEAZ  POIMHTAAKOT,  and  for  rcvcts  thclettcfs  MH  in  a  wteath  of  tomcL 
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ink  had  been  covered  with  minute  scales  of  poibhed  gold,  which  it 
will  retain  for  any  number  of  years* 

The  appearance  of  so  much  mica  might  induce  an  opinion^  Ifaat 
a  foundation  of  rocks  of  a  formation  anterior  to  those  which  mr. 
round  the  port,  cannot  be  very  remote  ;  but  there  is  no  part  of  the' 
world  wliere  geological  pbsnomena  are  so  extraordinary.  Pallas 
often  confessed,  that  in  all  bis  travels  he  had  never  met  with  similar 
appearances  *•  It  is  impossible  to  conjecture  the  depth  at  which  the 
primitive  foundation  of  granite  lies ;  there  are  no  traces  of  iany  such 
substance ;  not  even  among  the  pebbles  on  the  coast.  The  strata  of 
the  Crimea  have  been  formed  by  a  process  so  inexplicable,  that  no 
attention  to  their  position  will  afford  matter  for  any  regular  syste- 
matic arrangement*  Advancing  from  the  isthmus  of  Perecop,  to- 
wards the  chain  of  mountains  which  line  all  the  southern  coastj  the 
great  northern  plain  of  the  peninsula*  consisting  of  a  soft  calcareous 
deposit,  by  an  alternate  series  of  depressed  surfaces,  continually  sinks 
towards  the  south*  Almost  all  the  principal  elevations  of  the  globe 
rise  from  the  east,  and  fall  towards  the  west*  The  declivities  of  the 
Crimea,  and  the  precipitous  sides  of  its  mountabis,  are  all  opposed 
to  tlie  south.  Perhaps  a  familiar  exposition  of  these  geological  fea. 
tures  may  be  afibrded,  by  saying,  that  the  perceptible  elevations  of 


*  The  sauU  tiact  which  he  published  at  Petersburg  ia  1796,  and  whkh  he 
extracted  from  the  Joarnal  of  his  Travels  in  the  Crimea,  in  1704,  has  been  be- 
fore noticed.  It  Is  so  extremely  rare,  that  the  reader  will  perhaps  be  giatified  by 
the  insertion  of  a  short  eitract  concerning  the  singular  phaenomena  displajred  in 
the  geology  of  the  peninsula.  *'  Dans  un  pays  qui  a  des  montagnes  si  ^lev^es, 
que  quelqut  part  la  neige  et  la  glace  8*y  oonaenrmt  pendant  tout  r6t6,  qui  d'aU- 
leurs  est  isole  par  la  mer,  on  devroit,  selon  les  loix  geneiales  de  la  nature,  s'atten- 
dre  a  trouvcr  Its  trois  ordrts  de  montagnes :  Icspr'tmitives  granitiques  pourcentie 
d*e1cvation ;  les  schistcusea  secondtdres ;  et  les  tertiaires  1  couches  horizootales, 
melees  de  petrifactions ;  ou  bien,  comme  en  Sicilc,  un  noyau  ou  centre  vlcanique 
et  les  couches  secondaires  et  tertiaircs  sur  les  contours.  Mais  en  Tauride  il 
n'existe  ni  Tun  ni  Tautre  de  ces  arrangements  observe  dams  totts  les  auuea  pays 
de  montagne.  L*on  ne  voit,  dans  Tescarpement  maritime  de  toute  la  haute  chaine 
des  Alpes  de  la  Tauride  rien  que  des  couches  iccondaires  du  dernier  ordre,  ia- 
clinics  sur  Thdrizon  a  un  angle  plus  ou  moins  approchant  celui  de  45  d^grte  et 
presque  toutes  plus  ou  moins  parallelei  posies  dans  une  direction  qui  yarie  entre 
ie  sud-ouest  et  le  nord-ouest.  Toutes  ces  couches  sont  done  couple  par  la  direc- 
tion dc  la  cote,  et  on  le  voit  toutes  a  dicouvert  sur  I'cscarpement  maritime  dea 
montagnes,  comme  lesfeuilleis  d^un  livre  ou  Us  tomes  tCune  bibliothiiiue.*'  Tgi, 
dc  la  Tuur,  pp.  3,  4,  5. 
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the  pettinsnla,  visible  even  io  its  plaio8«  resemble,  by  their  altenmte 
order,  the  teeth  of  a  saw. 

Towards  the  south,  its  highest  roountahiH  are  all  br(riieii  i^  ab- 
ruptly, as  if  by  the  sinkhtg  of  tlie  main  bed  in  the  depths  of  the 
Black  Sea.  Towards  the  north,  a  tertiary  deposit  of  calcareous 
matter,  filled  with  the  remains  of  shells,  extends  beyond  the  i:^thnas, 
even  te  the  Dnieper.  Thus  the  exterior,  or  upper  $trata,of  the  pe. 
iiinsula,  conwst  of  calcareous  matter,  of  very  recent  Ibrmation,  in 
which  there  is  nothing  otherwise  remarkable,  than  the  proof  thej 
afford  by  Ibe  remains  of  marine  bodies  of  the  draining  of  the 
waters  from  the  great  Plain  of  Tartary ;  a  subject  we  shall  not 
now  furtlier  discuss.  But  the  wonder  is,  that  where  mountains 
have  attained  an  devation  of  above  twelve  hundred  feet,  no  tiace^ 
cither  of  primitiYC  granite,  or,  as  a  leader  to  it,  of  any  regular  schin 
tose  deposit  should  appear.  Beneath  these  enormous  calcareous 
masses,  pillars,  if  they  may  be  so  called,  of  marble,  trap,  clay,  com. 
roofi  limestone,  and  scbistus,  make  their  appearance  in  parallel  and 
almost  vertical  veins,  propping  up  the  superincumbent  strata.  Bdha 
fbrcibly  illustrates  tlieir  position  by  observing,  that  they  stand  like 
books  upon  the  shelf  of  a  library  *•  These  veins  altenuite  with  each 
other;  and  although  they  are  somewhat  ioclmed,  leaning  ftom 
north-west  towards  the  south-east,  yet  their  position  in  certain  in* 
stances  is  nearly  vertical.  These  extraordinary  phenomena  may  be 
discerned  all  along  the  south-western  coast ;  and  that  the  depth  to 
which  they  extend  is  very  great,  will  be  evident  from  the  represen- 
tation of  the  marble  mountains  of  Balaclava,  whose  precipitous  ele. 
vatH>n  from  the  sea,  bespeaks  a  corresponding  depth  below  the 
water  t-  When  the  veins  of  clay  are  washed  away  by  the  sea,  either 
vast  chasm^  are  left,  or  the  neighbouring  veins  fall  in ;  as  it  hap. 
,  pened  upon  the  south  coast  at  Kutchuckoy,  not  long  ago,  when  a 
whole  village  was  buried,  which  the  late  empress  rebuilt  at  her  own 
expence.  In  the  clay  is  sometimes  veined  slate,  and  often  blocks 
of  wood,  so  impregnated  with  bitumen,  that  it  bums  like  coal. 
The  coast  of  Balaclava  b  entirely  of  marble;  more  towards  the 
north-west,  as  at  the  monastery  of  St  George,  it  consists  of  black 

•  See  the  note,  p.  457* 

f  The  engnving  msde  from  Mr.  Heber't  very  Aitliful  dnwing  alto  riwwi  the 
manner  in  which  the  veins  of  marble^  dap,  clay.  Sec.  are  inclined  towards  tht 
horizon. 
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ihte :  furtiier  on,  ibe  other  substances  occur^  in  the  order  and  po« 
sitioo  already  described.  To  the  north  of  the  coast  these  veins  are 
covered  by  calcareous  matter,  extremely  full  of  the  remains  of  or* 
ganized  bodies.  Tlie  extraneous  fossils  of  the  Crimea  are  very 
corioos;  many  of  them  relate  to  animals  now  unknown.  Of  these 
may  be  mentioned  the  lapis  nummuiariui^  which  is  very  commoo 
here,  and  rare  every  where  else.  It  is  found  about  the  Pyramids 
of  Egypt,  and  in  some  |}arts  of  Frauce  \ 

5.  Cape  of  the  Winds,  in  the  Crimea* 

m 

Tlie  fortress  of  Mankoop  is  of  very  extraordinary  magnitude,  and 
may  be  described  as  literally  in  the  clouds*  It  covers  tlie  summit 
of  a  semicircular  insulated  inountvio ;  this,  from  its  frightful  aspect^ 
itji  altitude,  and  craggy  perpendicular  sides,  independent  of  every 
other  consideration  than  as  a  surprising  work  of  nature,  fills  the 
mind  with  wonder  upon  entering  the  defile.  In  that  singular  situ* 
at  ion,  where  there  were  no  visible  means  of  ascent  towards  any  of 
the  heights,  much  less  of  conveying  materials  for  the  astonishing 
woik  tliey  completed,  did  the  Genoese  construct  a  citadel,  perhaps 
without  a  parallel  in  Europe,  the  result  of  their  wealth,  address,  aud 
enterprise.  History  does  not  mention  for  ^hat  especial  purpose 
those  works  were  carried  on  by  the  Greeks  or  Genoese  in  the  inte« 
rier  of  the  country,  at  such  a  distance  from  the  coast ;  but  it  b  na« 
tural  to  conjecture  their  use  in  curbing  the  hostile  spirit  of  the 
natives  towards  the  maritime  colonial  possessions.    The  last  pos- 

*  Strabo  noticed  this  fofsil  at  ttie  Pyramidi  of  Egypt,  and  we  altenrmrds  found 
It  theie  exactly  as  by  him  described.  He  tappoacd  it  to  have  been  formed  of  the 
kntils  petiified,  which  were  given  as  food  to  the  wofkmen  employed  in  building 
the  pynunidt.  Mlas  has  attempted  to  account  for  its  origin  by  an  opinion 
which  is  entirely  his  own.  '^  I  cannot  on  this  occasion  omit  to  txpiess  my 
opinion  respecting  a  fossil,  the  origin  of  which  has  not  hitherto  been  ezploted. 
As  i(s external  shells  have  no  orifice  whatever,  and  may  easily  be  separated  from 
each  other,  while  its  internal  cellular  testure,  ocmsisting  of  annular  divisions, 
and  thin  lateral  scales,  has  not  the  least  resemblance  to  the  abode  oCa  testaceous 
animal,  but  rather  to  the  inner  structure  of  a  euttle  fish«bone  $  I  am  induced  to 
conjecture  that  the  lenticular  stones  have  originated  in  the  shell  or  1>one  of  a  pe* 
culiar  gregarious  species  of  doris,  or  sepia,  which  formerly  inhabited  the  deep, 
has  in  process  of  thne  been  mixed  with  the  calcareous  mire  deposited  by  the  sea, 
and  thus  at  length  liecome  completely  extinct  $  so  that  we  posMss  no  acooonc  of 
ks  living  state    Traoc2f,  vol.  ii.p»  91  • 
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wtsore  of  Maiikoop  were  Jews.  Ruined  tombs  of  nmible  a«d  stone 
were  Ij^ing  io  the  cemeteni  of  tbeir  colony  beneath  the  trees  we  passed ' 
in  our  ascent.  The  whole  of  our  passa^  ap  the  aaoantani  was 
steep  and  difficult ;  nor  was  it  rendered  odore  practicable  bj  the 
amasiug  labours  of  itit  original  possessors,  whose  dilapidated  wotks 
father  served  to  impede  than  to  iacilitate  oar  progress.  The  ascent 
had  once  been  paved  the  whole  way,  and  stairs  formed,  like  those  of 
the  Merdveen ;  these  still  remain  entire  in  many  places. 

When  we  reached  the  summit,  we  found  it  entirely  covered  with 
ruins  of  t  lie  citadel.  Caverns  and  gloomy  galleries  perforated  in  tbe 
rock,  wliose  original  uses  are  now  unknown,  presented  on  every 
side  their  dark  mouths.  On  the  most  elevated  part  of  this  extra, 
ordinary  eminence,  b  a  beautiful  plain,  covered  with  fine  turC 
among  which  we  found  the  rosa  pygmaea  of  Pallas,  blooming  in  great 
beauty.  This  plain,  partly  fenced  in  by  the  mouldering  wall  of  tbe 
fortresif,  but  otherwise  open  to  surrounding  precipices,  appeared  to 
me  as  lofty  as  the  clifls  along  the  Sussex  Coast,  near  Beachy  Head. 
All  the  other  mountuius,  valleys,  hills,  woods,  and  villages,  may  be 
discerned  from  this  spot.  While  with  dismay  and  caution  we  crept 
upon  our  bands  and  knees  to  look  over  the  brink  of  those  fearful 
heights,  a  half-clad  Tartar,  wild  as  the  winds  of  the  north,  mounted* 
without  any  saddle  or  bridle,  except  the  twisted  stem  of  a  wild  vine, 
on  a  colt  equally  unsubdued,  galloped  to  the  very  edge  of  the  pre. 
cipice ;  and  there^  as  his  horse  stood  prancing  upon  the  borders  of 
eternity,  amused  himself  in  pointiug  \o  us  the  different  places  in  the 
vast  district  which  the  eye  commanded.  We  entered  one  of  the  ex- 
cavated chambers ;  a  small  sc|uare  apartment,  leading  to  another  on 
our  r^ht  hand.  On  our  left,  a  narrow  passage  conducted  us  to  an 
open  balcony  with  a  parapet  in  front  foroied  in  the  rock,  npon  the 
very  face  of  one  of  the  principal  precipices,  whence  the  depth  below 
might  be  contemplated  with  less  danger.  Vultures  beneath  tbe  view 
were  sailing  over  tbe  valleys,  not  seeming  larger  than  swallows. 
Below  these,  the  tops  of  undulating  hills,  covered  by  tufted  woodsy 
with  villages  amidst  rocks  and  defiles,  appeared  at  a  depth  so  inti* 
midating,  that  the  blood  chilled  in  beholding  it.  We  afterwards 
found  the  remains  of  churches  and  other  public  buildings  among  the 
ruins,  and  in  a  more  perfect  state  than  might  be  expected  in  the 
Russian  empire ;  but  this  is  easily  accounted  for,  by  their  difficulty 
0i  access.    At  length,  being  conducted  to  the  north-eastern  pomt 
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of  the  crescent,  which  is  the  shape  of  the  suiaimt  oo  which  the 
fortress  of  Maukoop  was  constructed,  and  descending  a  few  stiNw 
steps,  neatly  hewn  in  the  rock,  we  entered  by  a  square  door  into  a 
cavern,  called  by  the  Tartars  The  Cape  of  the  Winds*  It  has  been 
chisselied  like  the  rest  out  of  the  solid  stone ;  bat  it  is  open  on  four 
sides.  From  the  amazing  prospect  bene  commanded  of  all  the  snr* 
rounding  country,  it  probably  served  as  a  post  of  military  oboer. 
vatioo.  The  apertnits,  or  windows,  are  large  atcbed  chasms  in  the 
rock ;  thiongh  these,  a  most  eatcnsive  lange  of  scenery  over  distant 
nouBtains  and  rolling  clouds  forms  a  sublime  spectacle.  There  it 
nothing  in  any  part  of  Europe,  to  surpass  the  tremendous  grandeur 
of  the  place.  Below  the  cavern  is  another  chamber  leading  to  the 
several  cells  on  its  different  sides ;  these  have  all  been  cutout  of  the 
same  rock. 

We  pursued  a  diflerent  mad  in  desceading ;  psesiBg  beneath  as 
old  arched  gateway  of  the  citadel,  once  its  pnidpal  entrance*. 
This  road  flanks  the  northern  side  of  the  nwuntain ;  and  the  Ml  into 
the  valley  is  so  bold  and  profound,  that  it  seemsj  as  if  a  sio^  false 
step  would  precipitate  both  horse  and  rider.  By  alighting,  the  dan* 
ger  is  avoided ;  and  the  terror  of  the  descent  compensalsd  in  the 
noblest  scenery  the  eye  ever  beheld.  It  was  dark  before  we  reached 
the  bottmn ;  we  had  some  difficulty  to  regain  the  principal  road 
which  leads  through  the  defile^  owing  principally  to  the  trees  whieh 
project  over  all  the  lanes  in  the  vicinity  of  Tartar  villages^  and  sa 
efiectually  obstruct  tlie  passage  of  persons  on  horseback,  that  we 
were  in  continual  danger  of  being  thrown ;  one  of  our  party  nearly 
lost  an  eye  by  a  blow  he  received  from  a  bought  which  stretched 
quite  across  the  path  we  pursued.  The  defile  itself  is  not  without 
danger  in  certain  seasons  of  the  year ;  immense  masses  of  limestone 
detach  themselves  from  the  rocks  above,  carrymg  all  before  them  in 
their  passage.  Some,  from  the  nortiiern  precipices,  had  crossed  the 
tiver  at  the  bottom,  and,  by  the  prodigious  velocity  acquired  in 
their  descent,  had  actually  rolled  nearly  half  way  up  the  opposite 
aide.  We  passed  some  of  those  fragments  in  our  way  to  Shuiu^ 
where  we  passed  the  night.    This  village  belongs  to  Professor 

*  Fatore  travclkn  who  may  visit  Mankoop  are  advised  to  choose  this  road 
Ibr  their  ascent ;  a»  it  wiU  afford  them  the  ntblimcst  scenery  perhaps  ever  be- 
Md.  The-Taftan,  fer  what  reason  cannot  be  explained,  caU  it  the  carnas^e-  w  a  y, 
a}thou|h  we  were  oaabld'  to  tit  even  opon  oor  hones  in  fotoj:  down. 
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Mlas,  and  cmwists  of  a  forest  of  walnaMrces^  beueath  whidi  ercry 
dwelling  is  concealed.  One  ol  those  trees  \ielded  him,  as  he  in* 
formed  us  on  the  spot*  In  a  single  season,  sixty  thousand  waloot;!. 
The  ordinary  price  of  the  fruit  throughout  the  Crimea  b  from 
eighty  to  an  hundred  copeeks  for  a  thousand  \  The  professor  had 
built  himself  a  Trry  magnificent  seat  at  Shulo,  but  owing  to  his  dis- 
putes with  the  Tartars  concerning  the  extent  of  his  territoty,  the 
confpletioa  of  the  work  had  l>een  delayed  when  we  arrived.  The 
building  is  placed  on  the  nortlieni  side  of  the  defile,  commanding  a 
fine  prospect  of  the  valley ;  but.  from  the  chalky  nature  of  Ihc  soil 
in  the  surrounding  hills,  every  thing  had  a  white  glare*  painful  to  the 
eye»  and  wholly  destructive  of  picturesque  appearance.  Near  thb 
bill,  on  one  of  the  eminences  opposite  to  the  professor  s  house,  is  a 
series  of  excavations  similar  to  those  of  Inkerman :  exhibiting  tbc 
ancient  retreats  of  Christians  in  cells  and  grottoes.  One  of  those 
cavernous  chambers  is  not  less  than  eighty  paces  in  length,  with  a 
proportionate  breadth,  and  its  roof  is  supported  by  pillars  bewo  in 
the  rock;  the  stone,  from  the  softness  of  its  nature,  did  not  oppose 
the  difiiculty  encountejfcd  in  similar  works  which  are  seen  in  otLer 
parts  of  the  Crimea* 

6.  Rock  of  Gibrallan 

The  mountain  of  Oibraltar  is  sitnated  in  S6^  gf  north  latitude, 
and  in  5^  IT  east  longitude  from  Greenwich.  It  is  the  promontory 
of  which,  with  that  of  Ceuta  upon  the  opposite  coast  of  Barbar^', 
ferms  the  entrance  of  the  Straits  of  Gibraltar  from  the  Mcditem- 
nean  ;  and  Europa  Point,  which  is  the  part  of  the  mountain  that 
advances  most  towards  Africa,  is  generally  regarded  as  the  most 
southern  promontory  in  Europe.  The  form  of  this  mouutam  b  ob- 
long; its  summit  a  sharp  craggy  ridge;  its  direction  b  neariy  from 
north  to  south;  and  its  greatest  length  in  that  direction,  falls  very 
little  short  of  three  miles.  Its  breadth  varies  with  the  indentatiom 
of  the  shore,  but  it  no  where  exceeds  three  quarters  of  a  mile.  Ttie 
Kne  of  its  ridge  b  undulated,  and  the  two  extremes  are  somewhut 
higher  than  iu  centre. 

The  summit  of  the  Sugar  Loaf,  which  is  the  point  of  its  highest 
elevation  towards  the  south,  is  1430  feet ;  the  Rock  Mortar,  libich 
b  the  highest  point  to  the  north,  is  1930;  and  the  Signal  House, 

*  The  copcek  is  equal  to  our  halfyeanj. 
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which  is  oesriy  the  ccntnl  point  between  these  two,  is  1276  ^^ 
shove  the  level  of  the  sea.  The  western  &ide  of  the  mountain  b  a 
•eries  of  nigged  slopes,  intenpeised  with  ahnipt  precipices.  Its 
northern  eatiemity  is  perfectly  perpendicular,  eacept  towards  the. 
north- west,  where  what  are  called  4he  Lines  intervene,  and  a  narrow 
pasnge  of  flat  gronnd  that  leads  to  the  isthmus,  and  b  entirely 
covered  with  fortification*  The  eastern  side  of  the  mountain  mostly 
consists  of  a  range  of  precipices ;  but  a  bank  of  sand,  rising  from 
the  Mediterranean  in  a  rapid  acclivity,  covers  a  third  of  its  perpen- 
dicular height*  Its  southern  extremity  falls,  in  a  rapid  slope,  from 
the  summit  of  the  Sugar  Loaf,  into  m  rocky  flat,  of  considerable 
extent,  called  Windmill  Hill.  Thb  flat  forms  half  an  oral,  and  b 
bounded  by  a  range  of  precipices,  at  the  southern  base  of  which  a 
second  rocky  flat  takes  place,  similar  in  form  and  extent  to  Wind- 
mill Hill;  and  also»  like  it,  surrounded  by  a  precipice,  the  southern 
extremity  of  which  b  washed  by  the  sea,  and  forms  Europa  Point 
Upon  the  western  side,  thb  peninsular  mountain  is  bounded  by  the 
bay  of  Gibraltar,  which  b  in  length  nearly  eight  miles  and  a  half, 
and  in  breadth  upwards  of  five  nules.  In  thb  bay  the  tide  ftc 
queotly  ri«es  four  feet.  Upon  the  north  the  mountam  b  attached 
to  Spain  by  a  low  sandy  bthmus,  the  greatest  elevation  of  which, 
above  the  level  of  the  sea,  does  not  exceed  10  feet,  and  its  breadth^ 
at  the  base  of  the  fock,  b  not  more  than  three  quarters  of  a  mile* 
Thb  bthmus  separates  the  Mediterranean,  on  the  east,  from  the  bay 
of  Gibraltar  on  the  west. 

Thb  mountain  b  much  more  curious  in  its  botanical,  than  in  its 
mineralogical  productions.  In  respect  to  the  first,  it  connects,  in 
some  degree,  the  Flora  of  Africa  with  that  of  Europe.  In  respect 
to  the  latter,  it  produces  little  variety;  perhaps  a  few  substances 
and  phenomena  that  are  rare,  but  none  that  are  peculiar. 

The  principal  mass  of  the  mountain  rock  consbts  of  a  grey,  dense 
(what  b  generally  called  primary)  marble ;  the  difierent  beds  of 
whidi  are  to  be  examined  in  a  face  of  1350  feet  of  perpendicular 
height,  which  it  presents  to  Spain  in  a  conical  form.  These  beds, 
or  strata,  are  of  various  thickness,  from  20  to  upwards  of  40  feet, 
dipping  in  a  direction  from  east  to  west,  nearly  at  an  angle  of  3> 
degrees.  In  some  parts  of  the  solid  amss  of  thb  rock,  I  have 
found  testaceous  bodies  entirely  transmutetl  into  the  conslituenS 
matter  of  the  rock,  and  their  interior  hollows*  filled  up  with  caka^ 
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reous  !)par;  but  these  do  not  occur  oAen  in  its  cDnopositioo,  and  its 
beds  are  not  separated  by  any  intermediate  stnta. 

In  ail  |>arts  of  the  globe,  where  this  species  of  rock  constitutes 
large  districts,  it  is  found  to  be  cavernous.  The  caves  of  Gibraltar 
are  many,  and  some  of  them  of  great  extent  That  which  most  de. 
serves  attention  and  examination  is  called  St.  Michael's  Cave,  which 
is  situated  upon  the  southern  part  of  the  mountain,  almost  equally 
distant  from  the  Signal  Tower  and  tlie  Sugar  Loaf.  Its  entrance  is 
lOOO  feet  above  the  level  of  the  sea  •  This  entrance  it  formed  bv  a 
rapid  slope  of  earth,  which  has  fallen  into  it  at  various  periods, 
and  whidi  leads  to  a  spacious  hall)  incrusted  with  spar«  and  appa. 
rently  supported  in  the  centre  by  a  lar^  massy  stalactical  pillar. 
To  thb  succeeds  a  long  series  of  caves  of  difHcult  access.  The  pas. 
sages  from  the  one  to  the  other  of  these  are  over  precipices,  which 
can  only  be  passed  by  the  assistance  of  ropes  and  scaling  ladders. 
I  bave,  myself,  passed  over  many  of  these  to  the  depth  of  300  feet 
from  tlie  upper  cave  ;  but  at  that  depth  the  smoke  of  onr  torches 
became  so  disagreeable^  that  we  were  obliged  to  give  up  our  par- 
suit,  and  leave  caves  still  under  ns  unexamined.  In  these  cavern- 
ous racesses»  the  formation  and  process  of  stalactites  b  to  be  traced, 
from  the  flimsy  quilt-like  cone,  suspended  from  the  roof,  to  the 
robust  trank  of  a  pillar,  three  fret  in  diameter,  which  rises  from  thi> 
floor,  and  seems  intended  by  nature  to  support  the  roof  from  which 
it  originated. 

The  variety  of  form,  which  this  matter  takes  in  its  different  situ. 
ations  and  directions,  renders  this  subterraneous  scenery  strikingK 
grotesque,  and  in  some  places  beautifully  picturesque.  The  stalac- 
tites of  these  caves,  when  near  the  surface  of  the  inouutain,  are  of  a 
browaisli  vellow  colour ;  but,  as  we  descended  towards  the  lower 
caves,  we  found  them  begin  to  lose  their  darkness  of  colour,  which 
by  degrees  shaded  off  to  a  whitish  yellow. 

The  only  inhabitants  of  these  caves  are  bats,  some  of  which  are 
of  a  large  size.  The  soil,  in  general,  upon  the  mountain  of  Gibraltar, 
is  but  thinly  sown;  and  in  many  parts  that  thin  covering  has  been 
washed  off  by  the  heavy  autumnal  rains,  which  have  left  the  superii- 
des  of  the  rock,  for  acoasiderable  exteut,  Irare  and  open  to  ins|)ec. 
tion«  In  those  situations,  wm  observing  eye  may  trare  the  ejects  of  tJie 
slow,  but  constant,  decomposition  of  the  rock,  caused  by  its  exposure 
to  the  air,  and  tba  coirosioa  of  lea-salts,  which,  in  the  heavy  gaits 


MonHTAiirsi  aiits^  ^BOHoiTTORics,  flte;      461 

•f  mierly  wiwis,  aie  deposited  with  the  spray  oa  every  part  of  tiie 
■uRuitaiik  Tboee  oocoTered  parts  of  the  mouotam  rock  also  ex* 
pose  to  tbe  eye  a  phsraomenon  worthy  of  some  attentioii»  as  h  te&da 
clearly  to  deBioiistfate»  that,  boawver  high  the  sHflace  of  this  rock 
may  now  be  elevated  above  the  level  of  the  sea,  it  has  once  been 
the  bed  of  agitated  waters.  This  phttoomenon  is  to  be  observed  in 
many  parts  of  the  rock,  and  is  constanlly  ibuod  in  the  beds  of  tor- 
rents. It  consists  of  pot*like  boles,  of  various  siies^  Miowed  oot 
of  the  solid  rock,  and  foroMd  apparently  by  the  attrition  of  gravel 
or  pebblesy  set  in  motion  1^  the  rapidity  i^  rivers,  or  currents  in 
tbe  sen.  One  of  those,  which  had  been  veeently  lud  open,  I  ex« 
nmined  with  mttention.  I  foondi  it  to  be  Cve  fcet  deep,  and  three 
feet  in  diameter;  the  edge  of  its  mouth  rounded  off  as  if  by  art^ 
nod  its  sides  and  bottom  retniaing  a  considerable  degree  of  polish* 
From  its  month,  for  three  and  a  half  fc^t  down,  it  was  filled  with 
n  red  argillnecfbtis  earth,  thinly  mixed  with  minute  parts  of  trans* 
parent  quarts  crystals ;  the  remaioing  foot  and  a  half,  to  the  bottom, 
contained  an  aggregate  of  water.wom  stones,  which  were  from  tbe 
sans  of  n  goose*s  egg  to  tiiat  of  a  small  walnut,  and  consisted  of 
red  jaspers,  yellowish  white  fiints,  white  qnartx,  and  bluish  white 
ngales,  firmly  combined  by  a  yellowish  brown  stalactitica!  calcare« 
ons  spar.  In  this  breccia  I  could  not  discover  any  fragment  of  the 
moontain  rock»  or  any  other  calcareous  matter,  except  tbe  cement 
with  which  it  was  combined.  This  pot  is  940  feet  above  the  level 
of  tbe  sea.  ^ 

Upon  the  west  side  of  the  mountain,  towards  its  base,  some  strata 
occur,  which  are  heterogeneous  to  tbe  mountain  rock :  the  first,  or 
bigfaest,  forms  the  segment  of  a  circle  j  its  convex  side  is  towards 
the  mountain,  and  it  slopes  also  in  that  direction.  This  stratum 
consists  of  a  number  of  thin  beds ;  the  outward  one,  being  the 
thineat,  is  in  a  state  of  decomposition,  and  is  mouldering  down  into 
n  blackish  brown  or  ferragmoos-coloured  earth.  The  beds,  inferior 
to  this,  progressively  increase  in  breadth  to  17  inches,  where  the 
stratification  rests  upon  a  rock  of  an  argillaceous  nature. 

This  hnt  bed,  which  is  17  mches  thick,  consists  of  quarts  of  n 
blaekish  Mue  colour,  in  the  septa  or  cracks  of  which  are  found  fine 
quarts  crystals,  colourless,  and  perfectly  transparent.  These  crys^ 
tab  are  composed  of  eighteen  planes,  disposed  in  bexaogular  cof 
lumns,  terminated  at  both  extremities  by  bexaogular  pyramids.  Tbe 

vot.  ir.  2  H 
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largest  of  those  that  I  have  Been  does  not  exceed  two-dghtlis  of 
inch  iu  length :  They,  in  general,  adhere  to  the  roisk  bv  the 
of  the  colttmn»  but  are  detached  without  dhlicultY.    Tbeir 
degree  of  transparency  has  obtabed  them  the  name  of  Gibraltar 
diamonds. 

At  no  great  distance  from  where  these  crystals  are  found,  «po» 
the  «une  slope  of  the  roountaiii»  but  rather  nearer  to  tbe  level  of 
the  sea,  a  stratum  of  argillaceous  matter  has  been  laid  open,  divided 
iuto  many  thin  beds,  the  broadest  of  which  does  not  exceed  a  foot 
in  thickness*  Its  general  colour  is  of  a  whitish  grey,  with  a 
mixture  of  yellow ;  and  it  is  divided  traasvenely  by  straight 
or  cracks,  both  sides  of  which  ait  covered  with  dendritical  Ggmns, 
of  a  yellowish  brown  colour,  beautifully  representing  tbe  objects  of 
bmdscape.  At  the  western  base  of  the  mountain,  on  a  levd  with 
the  sea  by  which  it  is  washed,  a  very  extensive  stratum  occurs^  of 
the  san^  nature  as  the  last  described,  bearing  from  north  to  soulJi, 
parallel  with,  and  dipping  towards,  the  mountain,  nearly  at  an  ai^k 
of  40  degrees. 

In  some  parts  of  the  western  dope  of  the  mountain,  towards  the 
south,  are  found  nests  of  a  dark  red  shivery  chy,  in  wbidi  are  eos-t 
bedded  flints  of  a  dirty  sap  greeu  colour*.  Of  those  no  regular 
stratum  is  to  be  perceived ;  many  of  them  are  onsbapeiy  miawet; 
but  they,  in  general,  tend  to  the  rhomboidal  form,  ami  are  foua 
three  to  four  jnches  long,  by  two  or  three  broad,  and  an  inch  and 
a  half  thick.  They  are  not  encrusted  as  the  flints  found  in  chalk, 
nor  have  they  the  appearance  of  having  been  worn  by  attrition. 

Upon  difierent  parts  of  the  mountain,  towards  its  base,  are  found 
large  quantities  of  sand,  composed  of .  diflferent  maleiials^  and  as- 
suming various  appearances  as  to  colour.  The  largest  bank  of  thia 
arenaceous  matter  is  upon  the  western  side  of  the  mountain,  imd 
Gousists  of  small  particles  of  crystalliied  quartz,  colourless,  and 
perfectly  transparent  per  te,  but  of  an  ocfareous  colour  in  the  nwK^ 
on  account  of  a  red  argillaceous  earth  which  adheres  to  them.  Tbr 
sand  of  this  bank  is  perfectly  loose  aud  uncombined :  one  half  of 
it  has  been  levelled  into  an  extensive  parade,  its  surface  having  been 
combmed  by  the  lime  and  rubbish  from  the  ruins  of  the  town.  The 
southern  extremity  of  the  bank  is  still  to  be  seen  in  its  natural  state,, 
and  forms  the  hurying-ground  of  the  garrison. 
*  Upon  the  east  side  of  tlie  mountain  b  found  another  of  tiieae 
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bauks,  of  considerable  extent,  and,  as  I  mentioned  before,  rising . 
from  tbe  Mediterranean  in  a  rapid  aclivity,  and  reaching  to  one4hi]^ 
of  its  entire  elevation.  This  bank  is  composed  of  small  particles  of 
crystallised  quartz,  of  testaceous  bodies  roauded  by  attrition,  and  of  a 
few  minute  particles  of  the  calcareous  rock ;  the  whole  has  a  whitish 
grey  colour.  The  rain-water,  which  falls  from  the  bare  mountain 
rock  above  the  sand,  brings  along  with  it  calcareous  matter,  which 
is  deposited  upon  the  bank,  and  combines  its  surface  into  atrust 
which  m  some  places  is  so  much  indurated  as  to  bear  the  pressure 
of  the  foot. 

In  other  parts  of  the  mountain,  where  this  sand  is  surrounded  by 
tbe  calcareous  rock,  and  covered  in  and  protected  from  the  action 
of  the  air,  and  corrosion  of  tbe  sea^salts,  it  is  found  in  a  perfect 
indurated  state,  combined  by  stalactitic^l  spar,  and  forming  a  mi* 
mnte  breccia.  A  quarry  of  this  arenaceous  stone  has  been  opened 
upon  the  south-east  quarter  of  the  mountain,  and  is  made  use  of, 
with  great  propriety,  to  line  the  embrasures  of  some  of  the  new 
works  belonging  to  the  garrison.  Its  haptitude  to  6y  off  in  splintenip 
nhen  struck  by  a  bail,  gives,  in  such  situations,  additional  safety  to 
the  defenders  of  the  place. 

The  western  side  of  the  mountain's  base,  around  Rosis  Bav  and 

the  New  Mole,  is  a  rock  composed  of  an  aggregate  of  small  frag- 

'  ments  of  every  fossil  that  has  been  here  described,  with  the  addition 

*  of  two  different  species  of  marble  that  are  probably  adventitious, 
as  their  native  beds  have  not  been  found  in  the  mountain.  The  one^ 
of  those  is  black,  and  the  other  of  an  olive  green  colour.    The 

'  whole  of  this  mixture  produces  a  most  beautiful  breccia,  and  is  firmly 
^combined  by  a  calcareous  cement  of  a  yellow,*  verging  towards  ah 
'  orange  colour.  It  is  susceptible  of  a  high  polish,  except  where 
'  fragments  of  the  argillaceous  strata  occur :  These  can  be  easily 
'  smoothed  down,  but  cannot  be  brought  to  a  perfect  polish.    Tlie 

*  fragments  in  this  breccia  are  angular,  and  none  of  them  have  the 
'  appearance  of  being  water.woru. 

It  only  now  remains  for  me  to  mention  what  ate  generally  called 
'  the  fossil  bones,  found  in  the  rock* of  Gibraltar.  These  have  been 
.  much  talked  of,  and  by  some  looked  upon  as  a  phsenomenon  beyond 
.  the  power  of  explanation*  The  general  idea  which  exists  con- 
I  otnuog  them,  is,  that  they  an  fouod  in  a  petrified  state,  and  indosad 
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Jn  the  solid  calcareous  rock ;  bat  these  are  mbtakes^  wkkh  coold 
only  arise  firooi  inaccarate  observatioii  and  ftlse  descriptioii* 

In  the  perpendicalar  fissures  of  the  rock,  and  in  some  of  the  a« 
vcms  <^  the  rooantain,  (all  of  which  afford  evident  proofs  of  tbeir 
former  communication  with  the  surface^  a  calcareous  concretiou  is 
found*  of  a  reddish  brown  ferruginous  colour,  with  an  earth  fracture^ 
and  considerable  induration,  incloahig  the  bones  of  various  animals, 
some  of  which  have  the  appearance  of  bemg  human  \  These  bones 
are  of  vark>us  sises,  and  lie  in  all  direction^,  intermixed  with  shells 
of  snails,  fragments  of  the  calcareous  rock,  and  particles  of  spar; 
all  of  which  materials  are  still  to  be  seen  in  their  natural  ooconu 
tiiaed  states,  partially  scattered  over  the  surfrce  of  the  mouotaio. 
These  haviag  been  swept,  bj  heavy  laim  at  diffierent  periods,  from 
the  surface  into  the  situations  above  described^  and  having  remsined 
for  a  Icvpg  series  of  years  in  those  places  of  rest,  exposed  to  the 
permeating  action  of  water,  have  become  enveloped  in,  and  a* 
juented  by>  ^ke  calcareous  asatter  which  it  deposits. 

The  bones,  in  this  compositioo,  have  not  the  smallest  appearance 
of  being  petrified ;  and  if  they  have  undergone  any  bhange,  it  is 
more  like  that  of  calculation  than  that  of  petrifactioo^  as  the  moiX 
•olid  parts  of  them  generally  admit  of  bemg  cut  and  scnped  down 
with  the  same  ease  as  chalk« 

Bones  combined  in  such  concretions  are  not  peculiar  to  Gibraltar: 
they  are  found  in  such  large  quantities  in  the  country  of  Daliiutia» 
and  upon  its  coasts  in  the  islands  of  Cherso  and  Osero,  that  some 
naturalists  have  been  induced  to  go  so  fiir  as  to  assert,  that  there 
has  been  a  regular  stratum  of  such  matter  in  that  country,  and  that 
its  present  broken  and  interrupted  appearance  has  been  caused  bj 
earthquakes,  or  other  convulsious,  experienced  in  that  part  of  the 
globe.  But,  of  late  years,  a  traveller  (Abb6  Alberto  Fortis),  bas 
given  a  minute  description  of  the  concretion  in  which  the  booes  are 
found  in  that  country :  and  by  his  account  it  appears,  that  with  re. 
gard  to  situation,  composition  and  colour,  it  b  perfectly  similar  to 

•  These  booes  were  not  loni^  since  very  {generally  conceived  to  be  bonune 
but  Dr.Hontcr,  npon  a  minute  examination  of  farious  ipecimeos,  dc'inoii- 
strated  that  they  t>elon|r  to  some  qnadrnped.  We  have  already  obcrrrrd 
In  chap,  xxvii.  that  similar  fossils  are  frequently  to  be  met  with  ia  otler  rorb 
Aod  caverns,  ctpcctally  ia  Dabnatiap  and  the  fypnua  fiarrics  aoder  Ike  cii; 
of  Paris. 


timf  CmiikI  at  Gibraltar.  Bj  hb  description  it  also  appeara»  that  the 
two  monntaiii  rocks  of  Oibnitarand  Dalmatia  consist  of  the  same 
species  of  calcareoos  stone ;  from  which  it  is  presomed,  that  the 
concretions  in  both  have  been  formed  in  the  same  manner  and  about 
the  same  periods. 

Perhaps  if  the  fissures  and  caves  of  tiie  rodE  of  Dalmatia  were 
ttill  more  minutely  examined,  their  former  communications  with  the 
auHkce  might  yet  be  traced,  as  in  those  described  above;  and,  in 
tint  case,  there  would  be  at  least  a  strong  probability,  that  the  ma« 
terials  of  the  concretions  of  that  country  have  been  bronglit  together 
by  the  same  accidental  cause,  which,  in  my  opinion,  has  collected 
those  found  in  the  caverns  of  Gibraltar.  I  have  traced,  in  GibreU 
tar,  this  concretion,  from  the  lowest  part  of  a  deep  perpendicular 
fissure,  up  to  the  surface  of  the  mountain.  As  it  approached  to  the 
surface,  tlie  concretion  became  less  firmly  combined^  and,  when  it 
had  no  covering  of  the  calcareous  rock,  a  small  degree  of  adhesion 
only  remained,  which  was  evidently  produced  by  the  argillaceous 
eirtii,  in  its  composition^  having  been  moistened  by  rain  and  baked 
by  tfie  sun. 

The  depth  at  which  these  materttls.have  been  penetrated  by  that 
proportion  of  stalactitical  matter,  capable  of  giving  to  the  concretion 
its  greatest  adhesion  aed  solidity,  I  found  to  vary  according  to  its 
iituatioB,  and  to  the  quantity  of  matter  to  be  combined.  In  fissures, 
narrow  and  contracted,  I  found  the  concretion  possessing  a  great  de« 
gree  of  hardness  at  six  feet  from  the  sorfiice ;  but  in  other  situations 
more  extended,  and  where  a  larger  quantity  of  the  materials  had 
been  accumolaled,  I  found  it  had  not  gained  its  greatest  degree  of 
adhesion  at  double  that  depth.  In  one  of  the  caves,  where  the 
mass  of  concretion  is  of  conriJerable  sixe,  I  perceived  it  to  be  di. 
vided  into  different  beds,  each  bed  being  covered  with  a  crust  of  the 
eiriactical  spar,  from  one  inch  to  an  inch  and  a  half  in  tbidcness, 
which  seeam  to  indicate,  that  the  materials  have  been  carried  in  at 
varioas  periodsi  and  tint  those  periods  hate  been  very  remote  from 
each  other. 

At  Rosia  Bay,  upon  the  west  side  of  Gibraltar,  this  concration  it 
foosNi  in  what  has  evidently  been  a  cavern,  origiirally  formed  by 
bage  mishapely  masses  of  the  rock,  wfiich  have  tumbled  in  together* 
The  fissure,  or  cavetp,  formed  by  the  disruption  and  subsidence  of 
tboae  muMcs^  has  been  entirely  filled  up  with  the  concretioo/  and  ia 
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now  exposed  to  full  view  by  the  outward  nuM  having  dropped, 
down,  io  rcinsequeiice  of  tlie  encruachiueots  of  the  sea.  It  is  to  this 
spot  thai  strangers  are  generality  ied  to  examiue  the  phenomeoon ; 
and  the  composition,  having  lie  reattained  to  its  greatest  degree  of 
hardness  and  solidit>,  the  hastv  ob:»ervir,  seeing  the  bones  uiclosed 
10  what  has  so  Utile  the  appeardoce  of  having  been  a  vacuity,  ex- 
amines no  further,  but  ionuediately  adopts  the  idea  of  tiieir  bein^ 
incased  in  the  soUd  rock*  The  communication  froui  this  former 
chasm,  to  the  surface  from  which  it  ha>  received  the  materials  of  the 
concretion,  is  still  to  be  traced  in  the  face  of  the  rock»  but  its  opeo- 
iog  is  at  present  covered  by  the  ba^e  of  the  line  wall  of  the  garrison. 
Here  bones  are  found  that  are  apparently  bmnan;  and  those  of 
them  that  appear  to  be  of  tlie  le^s,  arms  and  vertebrae  of  the  back, 
are  scattered  among  others  of  various  kinds  and  sizes^  even  down  to 
the  smallest  bones  of  amall  birds.  I  found  here  the  complete  jaw. 
bone  of  a  sheep;  it  contained  its  full  complement  of  teeth»  the  ena« 
mel  of  which  was  perfect,  and  its  whiteness  and  lustre  in  no  degree 
impaired. '  In  the  hollow  |>arts  of  some  of  the  Urge  bones  was  con- 
tained a  minute  crystallization  of  pure  and  colourless  calcarcons 
spar ;  but,  in  most,  the  iaterior  part  consbted  of  a  sparry  crust  of  t 
reddish  colour,  scarcely  in  any  degree  transparent. 

At  the  northern  extremity  of  the  mountain,  the  concretion  is  ge. 
nerally  found  in  perpendicular  fissures.  The  miners  there,  employed 
upon  the  fortiiications,  in  excavating  one  of  those  .fissures,  found,  at 
a  great  depth  Irom  the  surface,  two  skulls,  which  were  suppiised  to 
be  human ;  but,  to  me,  one  of  them,  if  not  both,  appeared  to  be  too 
small  for  the  human  species.  The  bone  pf  each  was  perfectly  firm 
and  solid ;  from  which  il  is  to  be  presumed,  that  they  were  in  a  state 
of  maturity  before  they  were  inclosed  in  the  concretion.  Had  they 
appertained  to  ver}  young  children,  perhaps  the  bone  would  have 
been  more  porous,  and  of  a  less  firm  texture.  The  probability  is 
that  they  belonged  to  a  species  of  monkey,  which  still  continues  to 
inhabit,  in  considerable  numbers,  those  parts  of  the  rock  which  are 
to  us  inaccessible. 

This  concretiofi  varies,  in  its  composition,  according  Io  tlie  sito- 
at  ion  in  which  it  b  found.  At  the  extremity  of  Princes  Linea,  high 
in  the  rock  which  looks  towards  -Spain,  it  is  found  to  consist  ouJy  o( 
a  jeddbh  calcareous  earth,  and  the  bones  of  siQall  birds  cemented 
therfsby.    The  rock  around  this  spot  b  inhabited  by  a  number  of 
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fcawks»  tbat  m  the  bre^diof  scisoa  nestk  lieie»  aad  rnr  tfwir  ]fO«*K; 
the  bones  io  this  coiicretioQ  are  probably  the  rciiMMS  of  the  feod  of 
those  birds.  At  the  base  of  the  rock,  below  Kiog's  LiM9»  the  coa* 
cretkm  con^Uis  of  pebbles  of  the  prefiSiag  calcaieoos  loek.  Ift 
thisooarrHioa,  at  a  fery  cooskieiable  depth  andcr  the  soHacey  waa 
found  the  aoder  parts  of  a  glnm  bottle,  vnconunoiiW  shaped,  and  of 
great  thickoesa;  the  colour  of  the  glass  was  of  a  daik  gieea. 

In  laany  parts  of  the  locks  I  have  fovad  ooncretiooiy  in  which 
thefe  are  bo  Iniiies  of  may  kmd ;  aod  on  the  elevated  parts  of  the 
■KHiBtaio,  where  the  slopes  are  rapid,  I  have  ibood  a  breccia  (if  I 
may  so  call  v),  entirely  consbluigof  soail^shells,  cothiaed  io  a  imus 
of  opaque  stalactitical  spar  of  a  yellowish  brona  colour.  The  va« 
lious  pm^ressive  augmentatioiis  of  this  matter  were  to  be  traced  in 
.varioiis  shades  of  the  same  cokwr,  which,  like  the  aooes  of  the  an* 
tique  alabaster,  curve  roond.  and  follow  the  form  of  the  shell  The 
purer  matter  of  this  spar  has  penetrated  the  shells,  and  in  their  mt^ 
lior  hoUoms  has  fomned  a  lining  of  small  crystals^  generally  colour- 
less and  perfectly  transparent. 

1  have  bestowed  more  lime  in  endeavouring  to  describe  the  com* 
position,  and  the  real  situation  of  this  concretioo  of  bones,  than 
the  subject,  hi  the  estimation  of  many,  will  seem  to  deserve^  and 
indeed  more  than  it  deserves  in  my  own  opinion ;  hot  where  an  er- 
jroneoos  opinion  has  obtained  a  ibotiog,  in  consequence  of  ioaccu. 
rate  observations  and  partial  description,  it  is  the  duty  of  eveiy  new 
observer  Io  eodeavour  to  correct  it, 

lEdnb.  Pka.  Trans.} 

SECTION  Till. 

Basaltine  Columns  and  CausewafU 

Among  the  more  extnordinary  curiosities  of  mineralogy  may  be 
«nonierated  a  kind  of  stone  or  slimy  ciystaNiaation  of  a  very  £ne 
texture,  and  of  a  deep  glossy  Mack  coloar,  resembling  that  of  po. 
lished  steely  and  rarely  intermixed  with  any  extraneous  matter  of 
any  kind.  The  most  remarkable  quality  of  this  stone  is  its  fii!nre» 
l>eing  never  found  in  strata,  but  standing  up  in  the  form  of  regular 
.angular  columns,  composed  of  a  number  of  joints  placed  upon  and 
wicely  fitted  to  each  other,  as  if  formed  by  the  hands  of  a  skilful 
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mn^,  tKough  tiiey  have  frequcatiy  been  Ukea  bto  liw  widths 
vfaiefa  liu  been  the  cause  of  such  wild  and  dissimilar  repmentnliai 
of  this  cauaeway»  whicli  different  accounts  liave  eahiMied.  Tht 
iiigbest  pait  of  llih  causeway  is  the  aanrowcsti  at  the  very  spat 
of  the  impeodiof  cliff  whence  the  whole  projeds  wbere,  for  four 
or  five  }ards,  it  is  not  abovte  ten  or  iiAeen  wide.  The  Cohiimis  of 
this  narrow  part  incline  from  a  perpendicnhM'  a  little  to  the  wv4^ 
wani»  and  form  a  slope  on  their  tops»  by  the  unequal  height  of  the 
colmaus  on  the  two  aides ;  by  which  an  ascent  is  made  at  the  foot 
of  Ibe  cliff,  from  the  bead  of  one  coluipn  to  the  neat  whmfe,  giada* 
ttm,  to  the  top  of  the  grpat  causeway*  wbidi,  at  Iho  distance  of 
half  a  dosen  yards  from  the  diff,  obtains  a  perpendicolar  position^ 
nody  lowering  in  its  general  height,  widens  to  about  to  or  t>etwfe«i 
520  and  SO  feet,  and  for  100  yards  nearly  is  always  above  wafer. 
The  tops  of  the  columns  lor  Ibis  kngth  being  nearly  of  an  cqnnl 
height^  ti)ey  form  a  grand  and  singular  psniie  that  way  be  easdv 
walked  on»  rather  wcliaittg  to  the  .water's  e<dge.  But  from  hi^ 
water  maifc,  as  it  is  perpetaaUy  washed  by  the  beating  sniges  on 
cveiy  return  of  the  tide,  the  platibmi  loweta  considerably,  and  be* 
comes  more  and  more  uneven,  so  as  not  to  he  walked  im  but  with 
the  greater  care.  At  the  distance  of  IM  yards  from  the  diff,  it 
turns  a  little  to  the  east  for  20  or  30  yards»  and  then  sinks  into  the 
aea«  The  figure  of  these  columns  is  almost  unexceptionaMy  penta« 
goaal,  or  composed  of  five  sides  |  there  are  hut  vety  few  of  any 
other  figure  introduced :  some  few  there  are  of  threes  fbor,  and  six 
tides,  but  the  generality  of  them  are  five-^ided,  and  the  spectator 
must  look  very  nicely  to  find  any  of  a  difierent  construction ;  yet 
what  is  very  extraordinary,  and  particularly  cunous,  there  are  not 
two  columns  in  ten  thousand  to  be  found,  that  either  have  their 
aides  equal  among  tbemselves»  or  whose  figures  are  alike. 

Nor  is  the  composition  of  these  cdlnmos  or  pillars  less  deserving  the 
attention  of  the  curious  spectator*  They  are  not  of  one  solid  stone  iq 
Mi  upright  position,  but  oamposed  of  several  short  lengths,  curiously 
joined,  not  with  flat  surfaces,  but  articnUrted  into  each  vyfher  Tike  a 
ball  and  socket,  or  like  the  joints  in  the  vertebrae  of  some  of  The 
larger  kkid  of  fish,  the  one  end  at  the  joint  having  a  cavity  into 
which  the  convex  end  of  the  opposite  is  exactly  fitted.  Tim  is  not 
visible  but  by  dbjoinmg  the  two  stones.  The  depth  of  the  conca- 
wly  or  convexity  is  generally  4ibout  two  or  three  mebes.    And  what 
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if  still  tether  KimiAid>le  of  the  joint,  th^  convexity,  and  the  eon* 
respondent  concavity,  are  not  coufonned  to  the  external  angular 
figure  of  the  column,  but  exactly  round,  and  as  large  as  the  siae  or 
diameter  of  the  column  will  admit ;  and  consequently  as  the  angles 
of  these  columns  are  in  general  extremely  unequal,  the  circular 
edges  of  the  joint  are  seldom  coincident  with  more  than  two  or 
three  sides  of  the  pentagonal,  and  from  the  edge  of  the  circular 
part  of  the  joint  to  the  exterior  sides  and  angles  they  are  quite 
plain.     It  is  still  farther  very  remarkable  likewise,  that  the  articul»> 
tiotts  of  these  joints  are  frequently  inverted ;  in  some  the  concavky 
is  upwards,  in  others  the  reverse.    This  occasions  that  variety  and 
mixture  of  concavities  and  convexities  on  the  tops  of  the  columm^ 
which  is  observable  throughout  the  platform  of  this  canseway,  yet 
without  any  discoverable  design  or  regularity  with  respect  to  the 
number  of  either.    The  length  also  of  these  particular  stones  ^rom 
joint  to  joint,  is  various;  in  general  tliey  are  from  18  to  24  Incfaci 
long ;  and,  for  the  most  part,  longer  towards  th^  bottom  of  the 
columns  than  nearer  tlie  top,  and  the  articulation  of  the  jmnts  some- 
thing  deeper.    The  size  or  diameter  likewise  of  the  columns  is  as 
different  as  their  length  and  figure ;  in  general  they  are  from  15  ta 
20  inches  in  diameter.    There  are  no  traces  of  uniformhy  or  design 
discovered  throughout  the  whole  combination,  except  in  the  fom 
of  the  joint,  which  b  invariably  by  an  articulation  of  the  convex 
into  the  concave  of  the  piece  next  above  or  below  it ;  nor  are  thaie 
any  traces  of  a  finishing  in  any  part,  either  in  height^  length,  or 
breadth,  of  this  curious  causeway.    If  there  is  here  and  there  a 
smooth  top  to  any  of  the  columns  above  water,  there  are  others  just 
by,  of  equal  height,  that  are  more  or  less  convex  or  concave,  whidi 
show  them  to  have  been  joined  to  pieces  that  have  been  washed,  or 
by  other  means  taken  o£    And  undoubtedly  those  parts  that  are 
always  above  water  have,  from  time  to  timci  been  made  as  even  as 
r    might  be ;  and  the  remaming  surfaces  of  the  joints  most  naturally 
have  been  worn  smoother  by  the  constant  friction  of  weather  and 
walking,  than  where  the  sea,  at  every  tide,  is  beating  upon  it,  and 
continually  removing  some  of  the  upper  stones,  and  exposing  fresh 
joints.  And  farther,  as  these  columns  preserve  their  diameters  from 
top  to  bottom,  in  all  the  exterior  ones,  which  have  two  or  three  sides 
exposed  to  view,  the  same  may  with  reason  be  inferred  of  the  inte* 

dor  columns  whose  tops  only  are  visible. 
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Tet»  what  is  vftj  extraordinary  and  equally  curiotts  in  this  pheno* 
menon  is,  that  notwithstanding  the  univenoil  dissimilitude  of  the  co« 
lumns.  both  as  to  their  figure  and  diameter,  and  though  perfectly  dis« 
tinct  from  top  to  botioni,  yet  is  the  whole  airaiigement  so  closely  com« 
Billed  at  all  points,  that  hardly  a  knife  can  be  introduced  between  them 
either  upon  the  sides  or  angles.    And  it  b  no  small  entertainment  to 
examine  the  close  contexture  and  nice  insertion  of  such  an  infinite  va- 
riety of  angular  figures  as  are  exhibited  on  the  surface  of  this  grand 
fiarade.  From  the  infinite  dissimilarity  of  the  figure  of  these  columns^, 
this  will  appear  a  most  surprising  circumstance  to  the  curiousspectator; 
and  would  incline  him  to  lielieve  it  a  work  of  hunuin  art,  was  it  not, . 
on  the  oib«>r  hand,  inconceivable  that  the  genius  or  invention  of  man 
should  construct  and  combine  such  an  infinite  number  of  columns, 
which  should  have  a  general  apparent  liken^,  and  yet  be  so  univejrw 
sally  dissimilar  in  their  figure,  as  that,  from  the  minutest  examuia« 
lion,  nof  two  in  ten  or  twenty  thousand  should  be  found  whose . 
ingle  sand  sides  are  equal  among  themselves,  or  of  the  one  column 
to  those  of  the  other*    That  it  is  the  work  of  nature  there  dm  be  no 
doubt  to  an  attentive  spectator,  who  carefully  surveys  the  general 
iorm  and  situatiop,  with  the  infinitely  various  configuration  of  the 
several  parts  of  this  causeway.     There  are  no  traces  of  regularity  or 
design  in  the  outlines  of  this  curious  phenomenon ;  which,  including 
the  broken  and  detached  pieces  of  the  same  kind  of  workmanship, 
are  extremely  scattered  and  confused ;  and,  whatever  they  might  be 
originally,  do  not  at  present  appear  to  have  any  connection  with  the 
grand  or  principal  causeway,  as  to  any  supposable  design  or  use  in 
its  first  construction,  and  as  little  design  can  be  inferred  from  the 
figure  or  situation  of  the  several  constituent  parts.    The  whole  ex* 
hibition  is^  indeed,  extremely  confused,  ununiform,  and  destitute  of 
every  appearance  of  use  or  design  in  its  original  construction.    But 
what,  beyond  dispute,  determines  its  original  to  iiave  lieen  from 
nature  is,  that  the  very  clflfs,  at  a  great  distance  from  the  causeway,' 
especially  in  the  bay  to  the  eastward,  exhibit  at  many  places  the 
same  kind  of  columns,  figured  and  jouited  in  all  respects  like  those 
of  the  grand  causeway ;  some  of  them  are  seen  near  to  the  top  of 
the  cliff,  which,  in  general,  in  these  bays  to  the  east  and  west  of  side 
tde  causeway,  is  near  300  feet  in  height ;  others  again  are  seen  about 
midway,  and  at  different  elevations  from  the  strand.      A  very  con« 
sidenble  exposure  of  them  is  seen  in  the  very  bottom  of  the  bay  to 
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tlie  ^!»tward,  near  100  roods  from  tlie  cainewaj,  where  the  earth 
has  evidently  fatten  away  from  them  upon  the  strand,  and  exhibits  a 
wosl  curious  arrangemen  1  of  many  oftese  pentagonal  columnsy  in 
B  perpendicular  position,  supporting,  in  appearance^  a  cliff  of  dif. 
lerent  strata  of  earth,  clay,  rock,  &c.  to  the  height  of  ISO  feet  or 
more,  above.  Some  of  tliese  columns  are  between  30  and  40  feet 
high,  from  tlie  top  of  the  slopiug  bank  below  them;  and  being 
longest  in  the  middle  of  the  arrangement,  shortening  on  either  hand 
m  view,  they  have  obtained  the  appellation  of  organs,  from  a  rode 
likeness  ia  this  particular  to  C\e  exterior  or  frontal  tubes  of  that  id* 
almment ;  and  as  there  are  few  broken  pieces  on  tlie  strand  near  it, 
it  is  protrable  that  the  outside  range  of  columns  that  now  appears  if 
fcally  the  original  exterior  line,  toward  the  sea,  of  this  coUectioa. 
But  how  far  they  extend  internally  into  the  bowels  of  the  inrumbent 
ciiff  b  unknown.  Tlie  very  substance^,  indeed,  of  that  |Hirt  of  tbe 
cfiir  which  projects  to  a  point,  between  the  two  bays  on  the  east, 
and  west  of  the  causeway,  seems  composed  of  this  kind  of  mate, 
rials;  for,  besides  the  many  pieces  that  are' seen  on  the  sides  of  tbe 
cliff  that  circulate  to  the  bottom  of  the  bays,  particularly  the  eastera 
aide,  there  is,  at  the  very  point  of  the  cliff,  and  just  above  the  narrow 
and  highe'st  part  of  the  causeway,  a  long  collection  of  them  seen, 
whose  heads  or  tops  just  appearing  without  the  sloping  bank,  plainly 
ahow  them  to  be  in  an  obliqae  position,  and  about  half  way  be« 
tween  the  perpendicular  and  horizontal.  The  heads  of  Iheae,  like- 
wise, are  of  mixed  surfaces,  convex  and  concave,  and  the  colanms 
evidently  appear  to  have  been  removed  frpm  their  original  upright, 
t<i  their  present  inclining  or  oblique  position,  by  the  siukiog  or  falL 

iDg  of  the  cliff. 

Gimnt'i  Causewatfs,  or  basaltic  columns  of  a  similar  kmd, 

though  kss  magnificent  in  appearance,  are  common  to  the  country 
about  Padna.  Mr.  Strange,  who  resided  for  many  years  as  British 
coDsnl  at  Venice,  has  given  an  account  of  several  of  fliem  ip  dif- 
ferent articles  in  the  Philosophical  Transactions,  particularly  one 
sHuated  at  Castel  Nuovo,  a  small  village  near  Teolo  in  the  Euga* 
nean  hills ;  and  another  at  Monte  Hosso,  at  no  great  distance.  Tba 
last  communication  is  well  worth  noticing,  as  it  takes  a  general  sur« 
vey  of  this  singular  phenomenon,  and  compares  its  most  striking 
characters  with  each  other  as  tliey  appear  in  different  parts  of  the 
workL   Mr.  Strange  first  gives  a  topograjdiical  view  of  a  part  of  the 
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poodNCBil  tide  of  a  liifl»  called  Mcmtc  lUnto^  aboKt  atvcB  Biles  a^^ 
•oiith  of  PMlua,  in  tiie  VeiKtiui  State  in  Italy,  and  a  nile  to  the 
west  of  Abaoo,  a  village  well  known,  firom  tlie  oelebcaled  hoi  baths 
of  that  Bane»  and  which  ate  sitaated  at  half  a  mile  distance  to  Hie 
aoath  of  it.    This  view  particalarlj  represents  a  natural  faoge  of 
prismatic  coinmns,  of  diffeient  shapes  and  siaes,  pbced  in  a  diractmi 
ncarijf  perpendicular  to  the  horiaon,  and  parallel  to  each  other* 
much  resembling  that  part  of  the  famous  Giant*s  Causeway  in  Iie- 
landy  called  The  Organs.    The  next  is  a  similar  represeutation  of 
the  west  side  of  another  basaltioe  hiU,  called  U  Monte  del  Diavoiob 
or  the  Deyil  s  Hill,  near  San  Giovanni  lUarione,  also  m  the  Venetian 
State,  and  Veronese  district,  aboiit  ten  miles  nearly  north-west  of 
Vicenza.    The  prismatic  columns  appear  to  he  noged  in  an  oblique 
position^  along  the  side  of  the  hill.     This  drawing  however,  lepee* 
aeuts  only  a  part  of  the  Causeway  of  San  Giovanni,  which  contimste 
along  the  side  of  a  valley,  nearly  in  the  same  manner,  to  a  consider- 
able distance.    Though  the  columns  of  both  these  hills  are  of  the 
*  simple,  or  uojointed  specid^  yet  they  differ  very  remarkably  ikaai 
each  other  in  many  respects,  but  prioqpally  in  their  forms,  and  tho 
texture  and  quality  of  their  parts.    Those  of  San  Giovanni  com* 
mooly  approach  a  circular  form,  as  nearly  as  their  angles  will  permit; 
which  is  aUo  olMervable  in  the  columns  of  the  Giant's  Causewsfy, 
and  of  most  other  basaltine  groups.    On  the  coatmry,  those  of 
Monte  Rosso  rather  affect  an  oblong  or  oval  figure*    The  cobunos 
of  Son  Giovanni  measure,  one  with  the  other,  near  a  foot  in  dia- 
meter; nor  do  they  vary  much  in  their  siie;  though  this  is  5>Aew 
the  case  in  similar  groups,  and  is  particularly  observable  in  that  of 
Monte  Rosso,  whose  columns  sometimes  equal  nearly  a  foot  in  dia- 
meter, labile  others  scarcely  exceed  tliree  inches:  their  common 
width  is  at>out  six  or  eight  inches.    They  dider,  tlierefore,  vesy 
considerably  in  size  from  those  of  the  Giant's  Causeway  ;  some  of 
which,  it  b  well  known,  measure  two  feel  in  widtlu    Nothing  cer- 
tain can  be  said  concerning  the  length  of  tbe  columns  of  Saa  6io« 
Tanni,  as  tbey  present  only  their  tops  to  view;  the  remaining  parts 
of  them  being  deeply  buried  in  tlie  hill,  and  in  some  places  entirely 
covered.    The  columns  of  Monte  Rosso,  as  iiir  as  they  are  viiibkn, 
measure  only  from  six  to  eight  or  ten  feet  in  height,  which  is  also  a 
aroall  sice,  when  compared  with  the  lieigbt  of  those  of  the  Giant's 
Causeway,  some  of  which  measure  near  forty  ftet.    The  oolumns  of 
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the  Venetian  groaps  manifest  however  all  the  varieties  of  pnsmabc 
forms,  that  are  observable  in  those  of  the  Giant's  Causeway,  aoH 
other  similar  gronps.  But  they  are  commonly  either  of  five,  six,  or 
seven  sides ;  but  the  hexagonal  form  seems  mostly  to  prevail,  whidi 
is  also  remarkable  in  the  Giant's  Causeway,  and  probably  in  most 
others. 

Nor  is  there  less  diflference  in  the  texture  and  qualities  of  these 
columns,  than  in  their  forms.  Those  of  San  Giovanni  prescDt  a 
smooth  surface,  and,  when  broken,  appear  within  of  a  dark  iron 
grey  colour,  manifesting  alto  a  very  solid  and  uniform  texture ;  in 
which  characters  they  correspond  witb  the  columns  of  the  Giant's 
Causeway,  and  those  of  most  other  basaltine  groups.  But  the  co- 
lumns of  Monte  Russo  are  very  different  in  all  these  respects.     For 

'  they  have  not  only  a  very  rough,  and  sometimes  knotty  surface,  but, 
when  broken,  show  a  variegated  colour  and  unequal  texture  of  parts. 
They  are  commonly  speckled,  as  it  were  more  or  less  distinctly,  and 
resemble  an  inferior  sort  of  granite,  of  which  Monte  Rosso  itself  is 
formed,  and  which  serves  as  a  base  to  the  range  of  columns  in  ques* 
tion.  It  is,  in  general,  not  quite  so  hard  as  the  Alpine  and  Oriental 
granites,  and  is  sometimes  even  friable.  Linn6us  justly  otMerves, 
that  this  species  of  granite  abounds  in  France ;  for  I  have  lately 
seen  large  tracts  of  it  in  the  neighbouring  provinces  of  Auvergne* 
Velay,  and  Lionnois ;  and  apprehend,  that  it  likewise  abounds  m  the 
Yivarey,  Geyaudan,  and  Ceveones  mountains;  from  the  affinity  ob* 
servable  in  the  physical  geography  of  those  countries.  But  it  is 
equally  common  in  Italy;  for  besides  Monte  Rosso,  the  bulk  of  the 
Euganean  hilU  in  general,  of  which  that  is  a  part,  priocipall}  consists 
of  it;  and  these  hills  occupy  a  considerable  tract  in  I  he  plains  of 
Lombardy.  It  is  also  common  in  the  Tuscan  and  Roman  states ; 
the  mountain  close  to  the  Viterbo,  on  the  road  to  Rome,  is  entirely 
composed  of  it.  The  columns  of  Monte  Rosso  appear  therefore  of  a 
different  character  from  any  hitherto  described  by  mineralogists,  who 
only  mention  those  of  a  uniform  colour  and  texture.  But  the  great 
singularity  here  is,  that  such  a  range  of  prismatic  columns  should  be 
found  bedded,  as  it  were  in  a  mass  of  granite,  and  composed  nearly 

i  of  the  same  substance;  of  which  I  never  yet  saw  or  heard  any  other 
instance,  Thb  circumstance  seems  therefore  to  render  the  cause- 
way  of  Monte  Rossq  more  curious  and  singular  than  the  famous  one 

'•in  Ireland  is  known  to.be,  from  the  regular  articulation  of  its  co- 
lumns; the  same  phenomenon  havmg  lately  been  discovered  at 
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Slafia,  one  of  the  western  islands  of  Scotland.  Different  groups  of 
articulated  basaltine  columns  have  likewise  been  observed  in  the 
province  af  Anvergoe  in  France ;  particularly  by  M.  Beost  de  Va* 
nnnes,  at  Bland  near  Langeac;  and  by  M.  Desmarests,  near 
Moot  d'Or.  M.  Sage  also  mentions  another  near  St.  ^Icon,  in  the 
aame  province.  The  Monte  Rosso  group  is,  however,  not  only  cu» 
lions  in  itself,  but  very  interesting,  on  account  of  the  great  light  it 
seems  to  throw  on  the  origin  of  granites  in  general. 
•  It  is  remarkable,  that  the  columns  in  the  two  different  groups  of 
Monte  Rosso  and  San  Qiovanni,  preserve  respectively  the  same  po« 
sition,  nearly  parallel  to  each  other ;  which  is  not  commonly  the 
case  in  other  basaltine  groups.  For  though  the  principal  aggregate, 
which  forms  the  Giant's  Causeway,  stands  in  a  direction  perpeiidi- 
cular  to  the  horizon ;  yet  other  small  detached  groups  of  columns 
also  appear  in  the  hill  above,  that  aflect  by  their  position  different 
degrees  of  obliquity.  Among  the  numerous  basaltine  hills  of  An* 
vergne  and  Velay,  in  France,  which  seem  to  abound  in  those  pro. 
vinces  more  than  in  any  other  part  of  Europe,  and  perhaps  of  the 
known  globe,  nothing  is  more  common  than  to  see  the  columns  of 
the  same  group  lying  in  all  possible  directions,  as  irregularly  almost 
as  the  prisms  in  a  mass  of  common  crystal.  Nor  is  this  variety  of 
position  so  observable  in  smgte  columns,  as  in  whole  masses  or 
nnti^  of  them,  which  often  present  themselves  in  the  same  hill, 
disposed  in  different  strata  or  stages,  as  it  were,  one  above  the  otherf 
many  of  which  affect  very  different,  and  even  opposite  directions* 
The  columns  of  San  Giovanni  seem  bedded  in  a  kind  of  vulcanic 
sand,  which,  in  many  parts  of  the  bill,  entirely  covers  them ;  these 
however  probably  rest  at  lK>ttom  on  a  base  of  basaltine  rock  of  the 
same  nature.  Nothing  is  more  common  in  the  provinces  of  France 
Just  mentioned,  than  to  see  isolated  basaltine  liilb  almost  etclusively 
composed  of  different  layers  of  colunms,  which  present  themselves 
in  stages,  one  above  the  other,  often  without  any  other  stratum  be* 
tween  them,  resembling,  in  some  measure,  W  magna  itcet  eomponere 
parviit  a  huge  pile  or  stack  of  cleft  wood.  Though  the  columnar 
crystalUiation  of  Monte  Rosso  is  the  only  one  perhaps  yet  seen,  or 
beard  of,  in  a  mass  of  granite,  yet  other  groups  of  columns  have 
*  occurred  to  me  in  other  parts,  that  are  equally  of  a  heterogeneous 
subtance  or  texture,  though  diibrent  fron  thoie  of  Monte  Rosso,  as 
well  as  from  the  common  basalts. 
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Systematic  mioeralogistSy  in-  geiiaiJ»  assign  the 

•figtn  to  mouil  lapideous  soiids,  which  theysappose  to  be 

lated  by  deposition  froni  an  aqueous  fluid*    In  whatever 

■er  tlierefore  the  prismatic  bodies  in  question  are  classed,  op 

piinciple^  no  adequate  idea  can  tbenoe  be  ascertained 

therr  origin,  which  seenis  manifcbtly  differeat.    For  snielj  Uie 

tore*  and  other  pbflBoomena  of  these  bodies,  sufficiently  prove 

to  be  crystallizations  or  concreliona  of  a  particukur  kind,  and 

lated  inunedjately  from  an  igneous  fluid ;  for  they  are  not  only  pe« 

ftttisur  to  vulcanie  tracts  of  country  i  but  diffier,  in  every 

iirout  common  crystals  produced  from  an  aqueous  fluid.    Every 

kiows,  that  the  latter  are  formed  stratum  super  stralimi,  by  a  sloar 

and  succesfiire  deposition  and  juxta-positton  of  parts,  as  hath 

proved  satbbctorily  by  Gappeler*  Linn£ua»  and  other  writers 

lUs  subject*    The  same  mode  of  generation  b  mora  particulariy 

cxplaiued  by  Steno,  in  his  excellent  treatise^  De  Scilido  intra  Solidnaa 

^turaliter  Contento*    Bui  this  mode  does  not  seen  at  all  recoo- 

dleable  with  the  basaltioe  crystallixations  in  questwn.    For  however 

these  bodies  may  vary  in  their  texture,  yet  none  of  them  aflbrd  Ciw 

least  ittdieatioo  of  an  origin  common  to  other  crystals ;  but  sees 

lather  the  eflhcts  of  some  intrinsic  principle  of  organization,  by  which 

they  appear  to  have  been  produoed  Himaltaneoiuly,  in  a  mauBer,  oa 

the  consolidation  of  the  whole  mass  of  matter,  in  which  they  Ik^ 

fuid  with  which  they  constantly  bear  the  greatest  analogy,  as  faefMC 

observed.    It  is  further  remarkable,  that  common  crystals  are  pa. 

xasitical  bodies ;  whereas  basaltine  ciystalUjcatioas,  notwithstandinf 

the  peculiarities  of  tlieir  figures,  rather  seem  to  form  integral  pans 

of  the  ma(9ses  to  which  they  adiiere ;  and  seem  to  acknowledge, 

with  tfiem,  one  oammon  and  simnitaneous  origin  ^  like  the  rimm* 

boidal  and  other  cryslaUisatJoos  in  granites,  and  other  similar  viln* 

fiahle  compound  stones.    The  common  slow  and  limited  piiBci|ile  ef 

crystalliaation,  seems  not  at  all  adequate  to  so  great  an  effect,  whids 

seems  e^ekisively  attxihutabk  to  an  ^pansi^  And,  on  lim  genenl 

cottcretifitn  of  which,  the  otganic  principle  may  be  supfisaed  t*  have 

operated  simullaaeoudy  in  a  large  mass,  and  peoduoed  these  bodiea 

in  ttie  fisme  manner  as  a  iinget  of  metal  i:onciscles  at  on^e  in  Iha 

moukL    No  other  mode  of  genemtion  saams  mooncBcable  with  the 

pliasnonieaa  of  basailine  aggregates,    it  seeias  ^also  fartlier  eesdesA 

Irom  the  phnnoni^na,  tiuit  prismatic  basahine  crys 
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^her  ffcgdwrly  figsfod  ¥iilcanic  grooptj  liaye  been  generated 
loenlly,  end  not  ia  the  midst  of  those  yioleot  convulsions  of  Nature 
which  are  commonly  aasigoed  for  the  origin  of  vulcanic  mountains 
in  feneral.  That  the  principle  of  oi|;attisation,  whatever  it  be,  ope- 
fates  locally  in  .the  formation  of  these  bodies,  appears  sufficiently 
evident  from  the  reguUr  disposition  and  other  particular  cbaracteis 
ef  their  groups.  For  notwithstanding  the  various  directions  of  the 
columns,  and  masses  composed  of  them,  in  the  diftrent  groups,  yet 
in  other  respects  the  greatest  regularity  of  disposition  is  commonly 
observable.  They  form  strata,  which  are  uniformly  organized, 
disposed  in  particular  directions,  and  often  constant  in  the  same  to 
a  great  extent  These  strata  not  only  manifest  a  parallelism  between 
their  regularly  figured  parts,  but  in  theur  whole  aggregates ;  which 
often  form  extensive  horiaontal  beds,  and  of  an  equal  tliickoess 
tbroughoot.  This  parellelbm  is  also  equally  remarkable  in  groups 
thai  are  composed  of  many  strata ;  as  I  have  particularly  observ/ed 
in  those  of  Murat,  and  the  Castle  Hill  of  Achon,  in  Upper  Auveigne ; 
in  which  the  columnar  strata  are  not  only  parallel  in  themselves,  but 
preserve  in  their  position,  a  parallelism  with  the  other  strata  of  the 
respective  groups,  which  lie  in  regular  stages,  one  above  the  other ; 
and  since  these  groups  commonly  form,  in  a  manner,  integral  parts 
of  the  masses,  or  mountains  in  which  they  are  found,  and  these 
laaiiifest  also  some  affinity  m  their  structure ;  it  seems  most  reason- 
able to  assign  to -both  one  common  origin. 

The  Euganean  hills  form  an  irregular  group  in  the  plain  of  Lom« 
^rdy,  about  ^  miles  nearly  south  by  west  from  Padua,  and  extend 
from  north  to  south  as  far  as  £i»te.  The  most  considerable  part  of 
them  composes  an- irregular  sort  of  chain,  which  extends  in  the  above 
direction ;  while  other  parts  are  severally  detached,  and  form  isolated 
mountains  about  the  sk«rtsof  thiscliain,  particularly  on  the  north  east 
side,  towards  Albano.  The  outer  skirt  of  the  entire  group  may  mea* 
sure  from  thirty  to  forty  English  miles*  The  external  characters  of 
this  group  exactly  correspond  with  the  forms  commonly  ascribed  by 
naturalists  to  vulcanic  mountains  in  general ;  since  the  points  of  the 
chain  beforementioned,  as  well  as  the  isolated  members  of  it,  are  of 
various  conical,  orbicular,  and  elliptical  shapes.  As  thb  group, 
iherefore,  rests  on  a  perfect  plain,  it  makes  a  very  singular  appear* 
ance.  The  vulcanic  hills  immediately  round  Isenchaux  in  Velay  affect 
also  the  same  forms ;  but  as  they  are  mixed  with  other  hills  of  a 
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diffmnt  form,  and  Ihe  country  about  them  is  bn»ken  and  iffesnUr, 
Ihey  do  not  produce  so  singular  an  effect  as  the  Eagancaii  bills, 
which  suddenly  rise  from  a  perfect  level.     I  am  informed,  thai  there 
is  a  similar,  though  smaller  group  of  isolated  vnlcanic  hills  in  a  pbio 
of  Dalmatia,  near  Cossova :  and  another  groap  of  hills,  nearly  of  the 
tame  fonns,  in  the  county  of  Down,  in  Ireland,  and  called  Ihe  Mourn 
hills,  which,  like  those  near  Padua,  coosbt  mostly  of  granite  and  lava. 
The  Ewganean  hills  have,  moreover,  a  superlicial  and  partial  covering 
of  slaty  and  calcareous  strata,  of  posterior  origin,  and  that  manifest 
no  marks  of  having  suffered  by  fire.    Such  strata  slightly  cap  Mount 
Venda,  which  is  the  highest  among  these  hilb ;  though  of  no  very 
considerable  elevation,  measuring  only  about  252  French  toises  above 
the  Venetian  Laguncs,  according  to  Abb6  Toaldo,  profeaaor  of  as- 
tronomy at  Padiia.     From  the  lava  and  granite  mixed  together  in 
the  Euganean  hills,  they  bear  an  affinity  with  those  of  Auvcrgoe  aivd 
Velay ;  bnt  differ  from  them  by  the  saperincumbent  unbnmt  strata 

of  lime-stone. 

iBeoit  de  Varennef.  Linnius.  Sage.  P^L  Trans,] 

SECTION  IX* 

Wide  and  inhospitable  Deterti. 

In  taking  a  general  survey  of  the  earth's  soUd  surface,  the  extra. 

ordmary  phenomena  of  its  deserti  ought  by  no  means  to  be  passed 

by  without  notice,  as  they  constitute  in  two  of  its  chief  divisions  fet- 

tures  peculiarly  prominent,  and  in  one  of  them  present  to  us  its  most 

striking  rharacter. 

It  is  to  these  two  quarters,  however,  that  we  shall  con6ne  oor  at. 
tention;  for  though  extensive  ranges  of  red  sand,  and  sandstone 
Tock,  are  occasionally  to  be  met  with  in  other  divisions  of  Ihe  globe. 
they  are  not  of  importance  enough  to  require  notice  in  sach  ft  work 

as  the  present. 
Tlie  chief  Asiatic  Deserts  are  to  be  met  with  in  Pema  and 

Arabia. 

Pbh  si  a  enfolds  three  deserts  of  considerable  extent  and  celebnty. 
The  first  commences  on  the  east  of  the  Tigris  in  Ut.  33,  is  pervaded 
by  the  river  Ahwai ,  and  extends  to  the  north  of  Shnster.  The  se- 
cond  reaches  from  the  vicinity  of  Kom  very  nearly  to  the  Zurra,  in 
a  line  from  east  to  west  of  about  400  English  miles,  and  from  north 
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to  8outb  of  about  250 :  but  as  in  the  latter  quarter  it  joins  the  gre«t 
desert  of  Kerman,  which  alone  extends  over  a  track  of  not  less  than 
350  miles,  these  qiay  be  contemplated  as  forming  one  comqaon  de« 
sert ;  and  as  stretching  north*west  and  south-east  over  a  space  of 
about  700  miles  (without  includiug  the  desert  of  Mekran  of  about 
200  miles  in  length,  which  lies  also  in  the  vicinit^')«  and  thus  intet- 
secting  this  wide  empire  into  two  nearly  equal  portions.  This  vast 
extent  is  impregnated  with  nitre  and  other  salts,  which  taint  Uie 
neighbouring  lakes  and  rivers,  on  which  account  it  has  been  deoo* 
minated  The  Grtat  Saline  Desert:  but  its  natural  history  baa 
not  been  very  precisely  investigated. 

The  third  great  Persian  desert  we  have  referred  to  is  denominated 
that  of  Karah|mi>  or  the  Black  Snud.  and  forms  the  northern  boun- 
dary  of  Corasan  and  northern  Persia. 

The  sandy  Deskbts  of  Arabia  form  one  of  the  most  striking 
objects  of  the  country.  From  the  hills  of  Omoii,  which  seem  a  con* 
tinuation  of  those  on  the  other  side  of  the  Persian  gulph,  as  far  on  as 
Mecca,  the  greater  part  of  Neged  is  one  prodigious  desert,  inter, 
mpted  towards  the  frontiers  of  Hejaz  and  Y«mau,  or  iiappy  Arabia 
by  Kirg6,  containmg  the  district  of  Sursaj  and  several  oases  or  fer« 
tile  spots,  as  well  as  towns,  laid  down  by  Niebuhr.  The  north-west 
part  of  Neged  presents  almoU  a  continued  desert,  probably  a  pro* 
longation  of  the  preceding*  with  an  oasis  called  Ared,  on  the  west  of 
Lasa,  including  Jabrin,  and  a  few  other  places,  lu  tins  desert  we 
also  know  of  the  oasis  of  Mount  Scbamer,  and  it  is  probable  there 
are  various  others  unknown  to  European  geographers* 

Of  Africa  we  have  already  ob^rved,  that  its  most  striking  iea* 
ture  consists  in  the  immense  deserts  that  pervade  its  face>  and  which 
may  perhaps  comprise  one  half  of  its  whole  extent.  Of  these  the 
chief  is  called  Sahara,  or  The  Desert^  by  way  of  eminence.  It 
stretches  from  the  shores  of  the  Atlantic,  with  tew  interruptions,  to 
the  confines  of  Egvpt,  a  space  of  more  than  forty«five  degrees,  or 
about  2500  German  miles,  by  a  breadth  of  twelve  degrees,  or  7'20 
German  miles.  It  is  one  prodigious  expanse  of  red  sand,  and  sand* 
•tone  rock,  of  the  granulations  of  which  the  red  sand  consists.  It  is 
in  truth  an  empire  of  sand  that  defies  every  exertion  of  human 
power  or  industry ;  though  it  is  interspersed  with  various  islands  or 
fertile  and  cultivated  spots  of  difierent  si2e9,  of  which  Fezsan  is  one 
of  the  chief  tliat  has  hitherto  been  explored. 
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Nearly  in  the  centre  of  this  snndy  ooeas,  and  ■enilj  Uf  «mj  be* 
tween  the  Mediterranean  and  the  Guinea  eoart,  tise  the  walls  amm- 
bactoo,  or  Tonibuctooj  the  capital  of  the  ipvry  extraordinary  Black 
empire  of  Bembarra,  the  monarch  of  which  is  a  negrob  dw  cowl  ami 
army  of  which  are  negroes,  and  the  great  part  of  whose  pofolaliou 
are  negroes— «  city  which  constitutes  the  great  ipart  lor  the  oass* 
merce  of  all  the  interior  of  Africa,  and  where  trade  aad  Bwrchaadir 
are  protected  and  enooniaged,  and  have  been  protected  and  encou- 
raged for  many  ages.  To  maintain  this  comnwree  is  the  laborious 
work  of  caravans  which  cross  this  enormous  desest  from  almost 
every  part  of  the  African  coast ;  and  the  BMide  in  whkh  it  is  thus 
traversed  is  too  curious  to  be  overlooked opoo  the  present  «>ccasioo. 
We  shall  take  the  deitcription  from  Mr.  Ja<^soo>  the  lalest  and  ap- 
parently the  best  informed  of  our  African  travellers. 

Timbnctoo,  says  be,  the  great  emporium  of  central  Africa,  bas 
from  time  immemorial  carried  on  a  very  extenuiw  and  lucrative 
trade  with  the  various  maritime  states  a^  North  Africa^  via.  Mo- 
rocco, Tunis,  Algier,  Tripoli,  Egypt,  &c  by  means  of  (akkabaabs) 
accunmlated  caravans,  which  cross  the  great  desert  of  Sahara,  ge« 
nerally  between  the  months  ot  September  and  April  inclusive;  these 
•  akkabaabs  consist  of  several  hundred  loaded  camels*  accompanied 
by  the  Arabs  wbo  let  them  to  the  merchants,  fsr  transport  of  their 
merchandiie  to  Fez,  Morocco,  &c.  at  a  very  low  rate*  During  their 
route,  they  are  often  exposed  to  the  attacks  of  the  roving  Arabs  of 
Sahara,  who  generally  commit  their  depredations  as  they  approach 
the  confines  of  the  desert. 

In  this  tiresome  journey,  the  akkabaabs  do  not  proeecd  in  a  direct 
line  across  the  trackless  desert  to  the  place  of  their  destination,  but 
turn  occasionally  eastward  or  westward,  according  to  the  situation 
of  certain  fertile,  inhabited,  and  cultivated  spots,  interspersed  in  va- 
rious parts  of  Sdliara,  like  islandtt  in  the  ocean,  called  oas,  or 
oases  I  these  serve  as  watering-places  to  the  men,  as  well  as  to  feed, 
refresh,  and  replenish  the  hardy  and  patient  camel :  at  each  of  these 
oases,  the  akkabaah  sojourns  about  seven  days,  and  then  proceeds 
on  its  journey,  until  it  reaches  another  spot  of  the  same  descriptioD. 
In  the  intermediate  joarnies,  the  hot  winds,  denominated  shume*,  or 

•  A^hnme,  or  Shu  me  i  during  the  prevalence  of  this  wiod  it  is  inpos-ihlc 
to  liye  ill  the  upper  rooms  of  the  houses,  the  inhabitants,  therefore,  retire  to 
iubterraoeoiis  apartments,  cellars,  or  warehouses  oo  the  grooad  aoor,  eaiia; 
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Aooom,  are  often  so  Tioleot^  as  conaiderabl  v,  if  not  entirely 9  to  exhale 
water  carried  in  skins  by  the  camels  for  the  use  of  the  passengers 
and  drivers ;  on  these  occasions  the  Arabs  and  people  of  Soudan 
affirm  that  500  dollars  have  been  given  for  a  draft  of  water,  and 
that  10  or  20  are  commonly  given  when  1^  partial  exhalation  bus 
oocuired. 

In  18D5,  a  caravan  proceeding  from  Timbuctoo,  to  Tafilet,  was 
disappointed  in  not  finding  water  at  one  of  the  usual  watering-places* 
when»  horrible  to  relate,  the  whole  of  the  persons  belonging  to  it, 
9000  in  number,  besides  180O  camels,  perished  of  thirst !  Acci* 
dents  of  this  sort,  account  for  the  vast  <|uantities  of  human  and 
other  bones  which  are  found  miqgled  together  in  various  parts  of 
the  desert. 

The  intense  heat  of  the  sun,  aided  by  the  vehement  and  parching 
wind  driving  the 'loose  sand  along  the  boundless  plains,  gives  to  the 


oothiog  but  froits,  as  the  water  raelon,  aud  the  prickly  pear,  for  animal  food 
at  this  period  is  loathsome  whilst  hot,  and  has  scarcely  time  to  cool  before  it 
becomes  tainted.  The  walls  of  the  bed-chambers  being  of  stone,  bocketi  of 
water  are  thrown  a^inst  them  to  render  the  rooms  habitable  towards  ni|^bt| 
and  so  great  is  their  heat,'that  in  doing  (his,  the  effect  it  similar  to  what  is  pro* 
doced  by  casting  water  on  hot  iron.  I  have  felt  (be  shume  twenty  league*  out 
8l  seal  when  in  lat.  north  30^,  longitude  west  1 1°  tiO%  I  astonished  the  captain 
of  the  ship,  by  directing  his  attention  to  particles  of  sand  which  fell  on  the 
deck  ;  and  although  the  mariners  actually  collected  about  a  wine  glass  full  of 
this  sand  by  sweeping  the  deck,  yet  he  would  scarcely  credit  my  asiertioB,. 
•mil  we  reached  Agadeer,  when  he  met  with  many^daily  proofs  of  the  ^xtra* 
ordinary  effects  of  this  tremendous  wind.  I  never  found  any  extreme  incon* 
ftttience  from  the  shume  north  of  the  province  of  Suse,  although  at  Mogador  it 
is  sometimes  felt,  but  not  so  severely,  during  three  dav». 

The  akkabaahs  are  sometimes  obliged  suddenly  to  strilH*  (heir  tenti,aBd  prc^ 
ceed  on  their  journey,  from  the  shume  arising,  and  drifting  tbe  Ipose  ^and 
along  tbe  plains,  which  attaches  to  every  fixed  object  in  its  course,  and  sooft 
buries  it.  Savary,  who  often  sacrifices  truth  to  the  pomp  of  language,  has 
eonraiitted  a  gross  error  in  describing  the  desert;  he  says—**  Woe  to  him, 
whom  a  whirlwind  from  the  south  surprises  in  the  midst  of  the  solitnde,  if  he 
have  not  a  tent  to  shelter  himi  he  is  assailed  by  clouds  of  boming  dust  which 
fills  his  eyes,  ears,  and  mouth,  and  deprives  bim  of  the  faculty  of  sight  and 
breathing."  (See  Letters  on  Egvpt*)  Now,  so  fiar  from  tentii  being  any  per* 
oaoent  protection  during  these 'winds,  they  arc  rather  an  annoyance,  for  it  i» 
impossible  to  keep  them  upright ;  and^  if  they  are  not  immediately  struck, 
they,  and  all  within  them,  are  soon  buried  in  the  overwhelming  torrents  of  sand* 

See  for  this  and  similar  winds.  Vol.  III.  Chap.  zl.  Scct.lv.  of  tbe  prrseot 
work.<^Ki>iToa. 
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desert  flie  appearance  of  a  sea,  the  driftiag  sands  resembling  exactly 
the  waves  of  the  ocean,  and  hence  aptly  denominated  by  the  Arabs 
(el  bahar  billa  rola)  a  sea  without  water. 

It  is  generally  affirmed,  that  the  guides,  to  whom  the  charge  of 
conducting  these  numerous  and  accumulated  caravans  is  committed* 
in  their  routes  to  and  from  Morocco,  direct  their  course  by  the  scent 
of  the  sandy  earth ;  but  I  could  never  discover  any  reasonable  foun- 
dation for  such  an  opinion,  and  apprehend  it  to  be  an  artful  inven« 
tion  of  their  own,  to  impose  on  the  credulity  of  this  superstitious  and 
ignorant  people,  and  thus  to  enhance  the  value  of  their  knowledge; 
These  guides  possess  some  idea  of  astrology,  and  the  situation  of 
certain  stan«  and  being  enabled  by  the  two  pointers  to  ascertain  the 
polar  star,  they  can  by  that  unvarying  gui<le  steer  their  course  with 
considerable  precision,  preferring  often  travelling  in  the  night,  ntber 
than  under  the  suffocating  heat  of  the  scorching  meridian  sun. 

When  the  akkabaah  reaches  Akka,  the  6rst  station  on  this  side 
of  the  desert,  and  situated  on  the  confines  thereof,  in  Lower  Suse, 
which  is  a  part  of  Blcd^el-jerr^de,  the  camels  and  guides  are  dis* 
charged,  and  othere  there  hired  to  proceed  to  Fez,  Morocco,  Tero. 
dant,  Tafilelt,  and  other  places. 

The  akkabaahs  perform  the  traverse  of  the  desert,  includwg  their 
sojournments  at  £l-wahi,  or  Oases,  in  about  130  days.  Proceed, 
ing  from  the  city  of  Fez,  they  go  at  the  rate  of  3^  miles  an  hour, 
and  travel  f  hours  a  day ;  they  reach  Wedinoon,  Tatta,  or  Akka  in 
1 S  days,  where  they  remain  a  month,  as  the  grand  accumulated  ak- 
kabaah proceeds  from  the  latter  place. 

In  going  from  Akka  to  Tagassa,  they  employ  sixteen  days,  here 
sojourning  fifteen  days  more  to  replenish  their  camels ;  they  then 
proceed  to  the  oasis  and  well  of  Taudeuy,  whkh  they  reach  in  seven 
da^s;  here  again  they  remain  fifteen  days;  their  oejit  route  is  to 
Arawan,  another  watering-place,  which  they  reach  in  seven  days; 
here  they  sojourn  fifteen  days ;  and  then  proceed  and  reach  Tim- 
buctoo  the  sixth  day,  making  a  journey  of  fifty-four  duvs  actual 
travelling:,  and  of  seventy-five  days  repose,  being  aftogetlier,  from 
Fas  to  Tinibuctoo,  one  hundred  and  twenty«nine  days,  or  four  lunar 
months  and  nine  days  *• 

There  is  another  akkabaah  which  sets  put  from  Wedinoon  and 


0^ 


•  Some  akkalimht  perform  the  journey  ia  l^My  \  myself  bavin;;*  when 
T  bad  a  commercial  ettablMhment  at  Ai^dear,  received  a  caruvaa  of  j^om 
9oadaB  fkonTinbactoo  in  elfhty-lwa  da^t. 
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Sok  AssSj  and  traversing  th«  desert  between  the  black  mountains  of 
Cape  Bqjadorand  Gualata^  touches  a)  Tagassa,  ElGarbiey  or  West 
Tagassa,  and  staying  there  to  collect  salt,  proceeds  to  Timbuctoo. 
The  time  occupied  by  this  akkabaab  is  fi?e  or  six  months,  as  it  goes 
as  far  as  Jibbel-eUbied,  or  tbe  White  Mountains,  near  Cape  Bianco^ 
through  the  desert  of  MografTra  and  Woled  Abusebah,  to  a  place 
called  Agadeen  ^  where  it  sojourns  twenty  days. 

Tbe  akkabaalis  which  cross  the  desert  may  be  compared  to  our 
fleets  of  merchant  vessels  under  convoy,  tbe  (stata)  convoy  of  the 
desert  being  two  or  more  Arabs,  belonging  to  the  tribe  through 
whose  territory  the  caravan  passes ;  thus«  in  passing  the  territory  of 
Woled  Abbusebah,  they  are  accompanied  by  two  Sebaybtes,  or 
people  of  that  country,  who  on  reaching  the  confines  of  the  territory 
of  Woled  Deleim,  receive  a  remuneration  and  return,  delivering 
them  to  the  protection  of  two  chiefs  of  Woied  Deleim ;  these  again 
conducting  them  to  the  confines  of  the  territory  of  the  Morafira 
Arabs,  to  whose  care  they  deliver  them,  and  so  ou,  till  they  reach 
Timbuctoo:  any  assault  made  against  the  akkabaab  durinji;  this 
journey^  is  considered  as  an  insult  to  tbe  whole  clan  to  which  the 
(stata^  convoy  belongs,  and  for  which  they  never  fail  to  take  ample 
revenge. 

Besides  these  grand  accumulated  caravans,  there  are  others  which 
cross  the  desert,  on  any  emergency,  without  a  stata,  or  guard  of  soL 
diers;  but  this  i$  a  perilous  expedition,  and  they  are  too  often 
plundered  near  the  northern  confines  of  the  desert,  by  two  noto- 
nous  tribes,  called  Dikna  and  Cnuott«  In  the  year  1798,  an  ak* 
kabaah  consisting  of  two  thousand  camels  loaded  w  ith  Soudanic 
produce,  together  with  seven  hundred  slaves,  was  plundered  and 
dispersed,  and  many  were  killed.  These  desperate  attacks  are  con- 
ducted in  the  following  manner :  a  whole  clan  picket  their  horses  at 
the  entrance  of  their  tents,  and  send  out  scoots  to  give  notice  when 
an  akkabaab  is  likely  to  pass ;  these  being  mounted  on  the  heirie,  or 
shrubba  er'reeh  I,  quickly  communicate  the  intelligence,  and  the 

*  Ari^ia  In  tbe  maps. 

f  There  ia  an  emigratido  from  this  tribe  of  one  handred  fiuniUes,  now  re* 
sMiog  io  several  encampmeiits  nrar  the  city  of  Marocco. 

}  Or  desert  horse.  The  term  literally  tlgolfiet  wiiid*«ackcr  i  the  animal  b  lo 
called  from  hit  hanging  ont  his  tongue  at  one  ride  of  his  months  when  in  speed, 
and  as  it  were  socking  ia  the  air* 


488  BASALTINE  COLUMNS  AND  CAUSSWATS. 

whole  clan  moont  their  hones,  taking  with  them  m  saficient  Dimibcf 
of  (niae)  female  camels,  to  supply  them  with  food  (they  liviog  alto* 
gether  on  the  milk  of  that  animal) ;  they  place  thenuelves  some- 
where in  ambush  near  an  oasis,  or  wateri»g«place,  from  wheooe 
4)iey  issue  on  the  arrival  of  the  akkabaah,  which  they  plunder  of 
every  tliitig,  leaving  the  unfortunate  merchants  entirely  destitute. 

Tliose  who  have  philosophy  enough  to  confine  their  wants  soieij 
to  what  uature  requires,  would  view  the  individual  happiness  of  the 
people  who  compose  the  caravans,  with  approbation.  Their  food» 
drtss,  and  acconiniodation«  are  simple  and  natural ;  proscribed  froai 
the  use  of  wine  and  intoxicating  liquors,  by  their  religion,  and  ex. 
faorted  by  its  principles  to  temperance,  they  are  commonly  satisfied 
with  a  few  nourishing  dates^  and  a  draft  of  water ;  and  they  wiB 
travel  for  weeks  successively  without  any  other  food ;  at  other  times, 
a  little  barley  meal  and  cold  water  is  the  extent  of  their  provisioo, 
when  they  undertake  a  journey  of  a  few  weeks  across  the  desert; 
living  in  this  abstemious  mauner,  they  uever  complain,  but  solace 
themselves  with  a  hope  of  reaching  their  native  country,  singing  oc- 
casionally during  the  journey,  whenever  they  approach  any  habiia. 
tioD,  or  whenever  the  camels  appear  fatigued;  these  songs  are 
usually  sung  in  trio,  and  in  the  chorus  all  the  camel  drivers,  who 
have  a  musical  voice,  join;  it  is  worthy  observation,  bow  much 
these  songs  renovate  the  camels,  and  the  symphony  and  time  they 
keep  sufpasses  what  any  one  would  imagine,  who  had  not  beard! 
them.  In  traversing  the  desert,  they  generally  contrive  to  tenni. 
nate  the  day*s  journey  at  1*  Asaw,a  terra  which  they  appropriate  to  our 
four  o'clock  P.  M.  so  that  between  that  period  and  the  setting  sno, 
the  tents  are  pitched,  prayers  said,  and  the  (lashaw)  supper  got 
ready ;  after  which  they  sit  round  in  a  circle,  and  talk  till  sleep 
evercomes  them,  and  next  morning,  at  break  of  day,  they  proceed 
again  on  their  journey. 

\p*AntiUe.  Niehuhr.  Bruce.  Jackum*] 
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